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(54) Information signal duplication control system 



(57) A spread code generation section (15) outputs 
selectively one of a plurality of different spectral spread 
codes (S6) corresponding to an anti-duplication control 
signal (S5) for indicating the content of the duplication 
prevention control such as duplication permission, du- 
plication inhibition, and duplication of generation restric- 
tion of a video signal in a recording medium. The plural- 
ity of spectral spread codes is different in phase or se- 
ries, or generated by multiplying a specified spread code 
by the plurality of different orthogonal codes. An addi- 



tional information signal is spectrally spread using the 
selected spread code, and superimposed (13) on the 
video signal to output a combined information signal. 
The spectral spread code in the combined information 
signal is detected (23). duplication control of the video 
signal in the recording medium is performed (24) corre- 
spondingly to the detected spectral spread code, and 
the additional information is extracted by performing in- 
version spectral spread on the combined information 
signal using the detected spectral spread code. 
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Description 

This invention relates to a method, device, and in- 
formation signal recording medium for duplication con- 
trol, for example, in which a video signal recorded in a 
recording medium is played back, the played back video 
signal is transmitted with an information for preventing 
duplication together the transmitted information signal 
is received to control or inhibit the recording of the infor- 
mation signal in another recording medium. 

VTR (Video Tape recording devices) has been pop- 
ularized in daily life, and many kinds of software which 
can be played back on a VTR are supplied abundantly. 
Digital VTR or DVD (Digital Video Disks) playback de- 
vices have been available commercially now. and pro- 
vide images and sound of exceptionally high quality. 

On the other hand, there is, however a problem in 
that this great abundance of software can be copied 
without restriction, and several methods have already 
been proposed to inhibit duplication. 

For example, though the method is a method which 
inhibits duplication of an analog video signal not directly 
one method to prevent copying uses a difference in the 
AGC (Automatic Gain Control) system, or in the APC 
(Automatic Phase Control) system, for example, be- 
tween the VTR recording device and a monitor receiver 
for displaying the image. 

For example, the method whirh utilizes the differ- 
ence in AGC system, in which a VTR performs AGC us- 
ing a pseudo sync signal inserted in the video signal and 
a monitor receiver employs a different AGC system not 
using the pseudo sync signal, is an example of the 
former, in detail, when an analog video signal is record- 
ed in an original recording medium, a very high level 
pseudo sync signal is previously inserted as a sync sig- 
nal for AGC, and the very high level pseudo sync signal 
is inserted in the video signal to be supplied from a play- 
back VTR to a recording VTR as a sync signal for AGC. 

VTR performs APC using the phase of the color 
burst signal itself in the video signal and the monitor re- 
ceiver employs a different APC. The method which uti- 
lizes the difference in APC is an example of the latter, 
in detail, the phase of the color burst signal of a video 
signal is previously inverted partially when the analog 
video signal is recorded in an original recording medium, 
and the color burst signal having partially inverted phase 
is outputted as a video signal to be supplied from a play- 
back VTR to a recording VTR. 

As the result, the monitor receiver which receives 
the analog video signal from the playback VTR plays 
back the image correctly without being affected by the 
pseudo sync signal in AGC or without desired affection 
of the partial phase inversion of the color burst signal 
used for APC. 

On the other hand, in a VTR. which is supplied with 
the analog video signal from the playback VTR into 
which pseudo sync signals have been inserted or which 
has been subjected to color burst signal phase inversion 
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control as described herein above, for receiving such 
analog video signal and for recording the analog video 
signal in a recording medium, proper gain control or 
phase control based on the input signal cannot be per- 

5 formed, and so the video signal is not correctly recorded. 
Even if this signal is played back, therefore, normal pic- 
ture and sound cannot be obtained. 

As described herein above, in the case that involves 
an analog video signal, the prevention is not a method 

10 for directly inhibiting duplication but is a method for view- 
ing an abnormally played back picture which can not 
viewed normally. Such prevention method is a passive 
duplication prevention control. 

On the other hand, in the case that a digitized infor- 

'5 mation. for example, video signal is involved, an anti- 
duplication signal or an anti-duplication control signal 
comprising, for example, a duplication ranking control 
code, is added as digital data to the video signal and 
recorded on the recording medium, so as to prevent or 

20 control duplication of the image. 

Fig. 1 is a basic structural diagram of a duplication 
apparatus for duplicating digitized information, a digital 
information played back by the digital playback device 
110 is sent to a digital recording device 120 through a 

25 digital transmission Irne 101, and the digital recording 
device 101 duplicates the digital information if duplica- 
tion is permitted and does not duplicate the digital infor- 
mation if duplication is not permitted. 

An anti-duplication control information in the form 

oo of additional information is recorded in a recording me- 
dium 111 placed on the digital playback device 110 in 
addition to a digital main information. The anti-duplica- 
tion control information indicates control content such 
as duplication inhibition, duplication permission, or gen- 

35 eration restriction. The digital playback section 113 
reads out the information from the recording medium 
111. acquires the anti-duplication control information to- 
gether with the digital main information, and sends them 
to the digital recording medium 120 through the digital 

-to transmission line 101 . 

An anti-duplication control signal detection section 
1 22 of the digital recording device 1 20 detects the anti- 
duplication control signal out of the information items re- 
ceived from the digital transmission line 101 , and judges 

^5 the control content. The decision result is sent to a digital 
recording section 121 . 

If the decision result of the anti-duplication control 
signal from the anti-duplication control signal detection 
section 1 22 indicates permission of recording of the dig- 

so jtal information inputted through the digital transmission 
line 101, then the digital recording section 1 21 converts 
the input digital signal to a digital information suitable 
for recording, and writes it in the recording medium 1 23, 
that is. recording is performed. On the other hand, if the 

55 decision result of the anti-duplication control signal from 
the anti-duplication control signal detection section 122 
indicates duplication inhibition, then the digital recording 
section 121 does not perform recording processing of 
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the input digital information. 

Further, if the decision result of the anti-duplication 
control signal from the anti-duplication control signal de- 
tection section 122 indicates permission of recording of 
only the first generation, then the digital recording sec- 
tion 121 converts the input digital signal to a digital in- 
formation suitable for recording, and writes it in the re- 
cording medium 123. that is, recording is performed, 
and additionally, converts the anti-duplication control 
signal in the form of additional information to a signal for 
indicating duplication inhibition (duplication inhibition of 
next generation), and records it in the recording medium 
123. Therefore, the video signal can not be duplicated 
further using the recording medium 1 23 in which the in- 
formation is recorded. 

" As described herein above: in the case of digital 
connection that the main information signal and anti-du- 
plication control signal added as an additional informa- 
tion are supplied to a recording device in the form of 
digital signal, because the anti-duplication control signal 
is contained in the digital data to be transmitted, dupli- 
cation prevention control such as duplication inhibition 
is performed consistently in a recording device using the 
anti-duplication control signal. 

■in the case that the digital playback device in Fig. 1 
is, for example, a digital VTR. to monitor the played back 
video signal and audio signal, only both the video signal 
that is the main information signal, and audio signal are 
converted to an analog signal through a D/A conversion 
circuit 113 and guided to an analog output terminal 114 
connected usually to a monitor receiver. 

As described herein above, though the playback 
device is a device for playing back digital signals, the 
anti-duplication control signal is not contained in the an- 
alog signal guided to the analog output terminal 114. 
Therefore, in the case of analog connection in which an 
analog device such as analog VTR is connected to the 
analog output terminal 114. duplication of the main in- 
formation signal is undesirably possible. 

Though it is considered that the anti-duplication 
control signal is superimposed and added on the D/A 
converted video signal and audio signal, it is difficult that 
the anti-duplication control signal is added, extracted in 
a recording device, and used in duplication prevention 
control without deterioration of the D/A converted video 
signal and audio signal. 

Therefore, heretofore in the case of analog connec- 
tion, only the passive duplication prevention method uti- 
lizing the difference in AGC system or the difference in 
APC characteristics between a VTR and monitor receiv- 
er described herein above has been an available dupli- 
cation prevention control method. 

However, in the case of the duplication prevention 
control method utilizing the difference in AGC system or 
APC characteristics between a VTR and monitor receiv- 
er described herein above, it can happen to record the 
video signal normally and to fail in even the passive du- 
plication prevention dependency on the AGC system or 



APC characteristics of the recording device side. Fur- 
ther, it can happen to cause disturbance of played back 
picture on the monitor receiver. These are problems in 
duplication prevention control. 
5 The inventors of the present invention has pro- 
posed previously a method in which a anti-duplication 
control signal is spectrally spread, the spectrally spread 
anti-duplication control signal is superimposed on the 
analog video signal, and the video signal is recorded in 
the form of digital record or analog record (refer to U.S. 
Patent Application No. 08/75510) as a duplication pre- 
vention control method which can solve the problem de- 
scribed herein above and is effective for both analog 
connection and digital connection without deterioration 
of the played back picture and sound. 

According to this method, a~ PN (Pseudorandom 
Noise) sequence code (referred to hereinafter as PN 
code) used as a spread code is generated with a suffi- 
ciently short period and spectrally spread by multiplying 
it by the anti-duplication control signal. In this way, a nar- 
row-band high-level anti-duplication control signal is 
converted to a wide-band low-level signal which does 
not affect the video signal or sound signal. This spec- 
trally spread anti-duplication control signal is then su- 
perimposed on the analog video signal, and recorded in 
a recording medium. In this case, the signal to^be re- 
corded in a recording medium may be an analog signal 
or a digital signal. 

In this method, because the anti-duplication control 
signal is spectrally spread and superimposed on the vid- 
eo signal as a wide-band low-level signal, it is therefore 
difficult for a person who wishes to illegally duplicate the 
video signal to remove the anti-duplication control signal 
which is superimposed on it. 

However, it is possible to detect and use the super- 
imposed anti-duplication control signal by performing in- 
version spectral spread. This anti-duplication control 
signal is therefore supplied to the recording device to- 
gether with the video signal. In the recording side, the 
anti-duplication control signal is detected, and duplica- 
tion is consistently controlled according to the detected 
anti-duplication control signal. 

In the case that generation restriction such as per- 
mission of the first generation duplication or permission 
of two generation duplication is performed as described 
herein above using this method, a plurality of different 
spectrally spread anti-duplication control signal can be 
superimposed on the same time interval of the video sig- 
nal. 

For example, in the case that the anti-duplication 
control signal added on the first generation recording 
medium is an information which indicates permission of 
only the first generation duplication, when duplication is 
performed using the first generation recording medium, 
55 the antt-duplication control signal which permits only the 
first generation duplication is spectrally spread and su- 
perimposed on the video signal recorded inMhe second 
generation recording medium. 
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When duplication is performed using the second 
generation recording medium, in addition to the infor- 
mation which permits only the first generation duplica- 
tion, the information (information which indicates dupli- 
cation inhibition) which indicates that the video signal 
recorded in the second generation recording medium 
can not be duplicated using this second generation re- 
cording medium is spectrally spread and superimposed 
on the video signal. 

In the case that a plurality of different spectrally 
spread anti-duplication control signals is doubly super- 
imposed on the same time interval of the video signal 
it is troublesome to extract only the newest anti-duplica- 
tion control signal. For example, it is required that all the 
plurality of anti-duplication control signals superim- 
posed on the same time interval of the video signal is 
extracted and which anti-duplication control signal is the 
newest anti-duplication control signal is judged. There- 
fore it takes a significant time and work to extract the 
newest anti-duplication control signal. 

To cope with this problem, it is considered that can- 
cel signal having the same level and same phase as 
those of the old anti-duplication control signal superim- 
posed previously which is spectrally spread and super- 
imposed on the video signal is generated, and :by sub- 
tracting this cancel signal from the video signal on which 
the spectrally spread anti-duplication control signal is 
superimposed, the spectrally spread old anti-duplication 
control signal superimposed on the video signal is can- 
celed, thereafter a new spectrally spread anti-duplica- 
tion control signal is generated and superimposed on 
the video signal. 

If the old anti-duplication control signal spectrally 
spread and superimposed previously on the video sig- 
nal is canceled as described herein above and only one 
anti-duplication control signal spectrally spread and su- 
perimposed on the video signal is involved always, then 
the anti-duplication control signal spectrally spread and 
superimposed on the video signal is extracted easily. 
However, it is required to cancel the old anti-duplication 
control signal, and it take a significant time and work to 
cancel the old anti-duplication control signal, therefore 
this method is also not preferable. 

As described hereinbefore, in the case of transmis- 
sion of analog video signals, generation restriction on 
the analog video signal for restricting the number of du- 
plications requires a significant time and work, and the 
restriction is performed not rapidly and not correctly. 

In view of the above, it is the object of the present 
invention to provides a method, device, and information 
signal recording medium which are capable of perform- 
ing duplication prevention control of the information sig- 
nal including restriction of the number of permitted du- 
plications rapidly and correctly. 

The present invention provides an information sig- 
nal duplication control system comprising an informa- 
tion signal output device for outputting combined infor- 
mation signals generated by superimposing at least an- 



ti-duplication control signals on the main information sig- 
nal and an information signal recording device for re- 
cording the main information signal in a recording me- 
dium correspondingly to the anti-duplication control sig- 

5 nal in the combined information signal, wherein the in- 
formation signal output device is provided with a spread 
code generation means for outputting selectively one of 
a prescribed plurality of different spectral spread codes 
corresponding to the anti-duplication control signal for 

10 controlling the recording of the main information signal 
in the recording medium, a spectral spread means for 
spectrally spreading the additional information signal to 
generate a spectral spread code information signal us- 
ing the spread code supplied form the spread core gen- 

'5 eration means, and a superimposition means for super- 
imposing the spectral spread code information signal 
supplied from the spectral spread means on the main 
information signal to generate the combined information 
signal and outputting it, and the information signal re- 

20 cording device is provided with a spread code detection 
means for receiving the combined information signal 
and detecting the spectral spread code used for gener- 
ating the spectral spread code information signal con- 
tained in the combined information signal, an inversion 

25 spectral spread means if or performing inversion spectral 
spread on the combined information signal using the 
spectral spread code supplied from the spread code de- 
tection means to obtain the additional information sig- 
nal, an anti-duplication control signal generation means 

30 for generating an anti-duplication control signal corre- 
sponding to the spectral spread code detected by the 
spread code detection means, and a recording means 
for recording the main information signal in a recording 
medium correspondingly to the anti-duplication control 

35 signal. 

The present invention will be more clearly under- 
stood from the following description, given by way of ex- 
ample only, with reference to the accompanying draw- 
ings in which: 

40 Fig. 1 is a block diagram for illustrating a conven- 
tional structure of a duplication prevention control sys- 
tem. 

Fig. 2 is a block diagram for illustrating the one em- 
bodiment of a video signal output device used as the 
*ts information signal output device in accordance with the 
present invention. 

Fig. 3 is a block diagram for illustrating the SS anti- 
duplication control signal generation section of the video 
signal output device shown in Fig. 2. 
so Fig. 4 is a block diagram for illustrating a video sig- 
nal recording device used as the information signal re- 
cording device in accordance with the present invention. 

Fig. 5 is a block diagram for illustrating the SS anti- 
duplication control signal detection section of the video 
55 signal recording device shown in Fig. 4. 

Figs. 6A to 6C are diagrams for describing process- 
ing of the additional information conversion section of 
the video signal recording device shown in Fig. 4. 
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Figs. 9A to 9D are diagrams for describing the re- 
lation between the SS anti-duplication control signal and 
information signal in the form of spectrum. 

Fig. 10 is a block diagram for illustrating another ex- 
ample of a video signal output device used as the infor- 
mation signal output device in accordance with the 
present invention. 

Fig. 1 1 is a block diagram for illustrating another ex- 
ample of a video signal recording device used as the 
information signal recording device in accordance with 
the present invention. 

Fig. 1 2 is a block diagram for illustrating another ex- 
ample of an SS anti-duplication control signal genera- 
tion section of the video signal output device shown in 
Fig. 2. 

Fig. 1 3 is a block diagram for illustrating another ex- 
ample of a video signal output device used as the infor- 
mation signal output device in accordance with the 
present invention. 

Fig. 14 is a block diagram for illustrating a timing 
generation section of the video signal output device 
shown in Fig. 1 3. 

Fig. 1 5 is a block diagram for illustrating an SS anti- 
duplication control signal generation section of the video 
signal output device shown in Fig. 13. 

Fig. 1 6 is a block diagram for illustrating an example 
of a PN code generator used in the SS anti-duplication 
control signal generation section shown in Fig. 15. 

Figs. 17A and 17B are diagrams for describing 
processing in the SS anti-duplication control signal gen- 
eration section shown in Fig. 1 3. 

Fig. 18 is a diagram for describing the relation be- 
tween the PN code having different phases generated 
in the SS anti-duplication control signal generation sec- 
tion shown in Fig. 13 and the video signal used as the 
information signal on which the PN code is superim- 
posed. 

Fig. 1 9 is a block diagram for illustrating another ex- 
ample of a video signal recording device used as the 
information signal recording device in accordance with 
the present invention. 

Fig. 20 is a block diagram for illustrating an SS anti- 
duplication control signal detection section of the video 
signal recording device shown in Fig. 19. 

Fig. 21 is a block diagram for illustrating an exem- 
plary structure of the SS anti-duplication control signal 
generation section. 

Fig. 22 is a block diagram for illustrating an exem- 
plary structure of the SS anti-duplication control signal 
detection section. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

One embodiment of the information signal trans- 
mission method, information signal duplication preven- 
tion control method, information signal output device, in- 
formation signal recording device, and information sig- 



nal recording medium in accordance with the present 
invention will be described in detail with reference to the 
drawings. 

An information signal duplication prevention control 
s system comprising an information signal output device 
and information signal recording device described here- 
inafter is an information signal duplication prevention 
control system to which the information signal transmis- 
sion method and information signal duplication preven- 
10 tion control method in accordance with the present in- 
vention are applied. In the embodiment described here- 
inafter, a information signal output device and informa- 
tion signal recording device are described for the case 
that those devices are both applied to a DVD (digital vid- 
* s eo disk) recording/playing back device (referred to sim- 
ply as DVD device hereinafter). For simplification of the 
description, the description of audio signal system is 
omitted. 

20 [First embodiment] 

Fig. 2 is a block diagram for illustrating an informa- 
tion signal output device 1 0 (referred to simply as output 
device hereinafter) of the first embodiment. In other 

25 words, the output<device 10 is corresponding to a play- 
back system of a DVD device in the first embodiment. 

In Fig. 2, on a recording medium 100, digitized im- 
ages and audio signals are recorded together with an 
anti-duplication control signal as additional information. 

30 The recording medium 1 00 is a DVD in this embodiment. 
The anti-duplication control signal may be recorded on 
the innermost or outermost TOC (table of contents) or 
a track area known as the directory, or it may be inserted 
on a track in which image data or audio data is recorded, 

35 namely, on the same track but on the area^diff erent from 
the data recording area. An example described herein- 
after is of the latter case, namely the case that the anti- 
duplication control signal is read out at the same time 
as the video signal is read out. 

■10 in this embodiment, the anti-duplication control sig- 
nal is an information which indicates duplication inhibi- 
tion or permission, or generation restriction of the video 
signal, and added on the video signal as 2 bit informa- 
tion. 

in this first embodiment, the anti-duplication control 
signal of "00" indicates duplication inhibition, and the an- 
ti-duplication control signal of "11" indicates duplication 
permission. Further, the anti-duplication control signal 
of "01 " indicates duplication permission of only one gen- 

50 eration, and the anti-duplication control signal of "10" 
indicates duplication permission of two generations, 
namely the first generation and second generation. 

Therefore, in the case of the anti-duplication control 
signal of "01 the video signal recorded on the first gen- 

55 eration recording medium can be duplicated, but the vid- 
eo signal can not be duplicated using the second gen- 
eration recording medium in which the video signal du- 
plicated from the first generation recording medium is 
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recorded. 

Further in the case of the anti-duplication control 
signal of "10" ; the video signal recorded in the first gen- 
eration recording medium and second generation re- 
cording medium can be duplicated, but the video signal 
can not be duplicated using the third generation record- 
ing medium in which the video signal duplicated from 
the second generation recording medium is recorded by 
performing the second duplication using the recording 
medium in which the video signal is recorded. 

As described herein above : in the first embodiment, 
four types of anti-duplication control signals, namely 
"00" for duplication inhibition, "11" for duplication per- 
mission, "01" for duplication permission of only one gen- 
eration, and "10" for duplication permission of two gen- 
erations of the first generation and second generation, 
are used. 

The output device 1 0 superimposes one of a plural- 
ity of PN code strings different in series determined cor- 
respondingly to the anti-duplication control signal added 
on the video signal recorded on the recording medium 
100 as a spectrally spread anti-duplication control sig- 
nal. 

In detail, the content of the anti-duplication control 
signal, namety the -content of duplication prevention 
control of the video signal, is indicated by the difference 
in series of the PN code string, the PN code string dif- 
ferent in series corresponds one-to-one to the respec- 
tive control contents of the anti-duplication control sig- 
nal. 

As shown in Fig. 2. the output device 1 0 is provided 
with a read out section 1 1 , decoding section 1 2, addition 
section 1 3. anti-duplication control signal extraction sec- 
tion 14. SS (SS stands for spectral spread hereinafter) 
anti-duplication control signal generation section 15. 
and D/A conversion circuits 191 and 192. 

The read out section 11 extracts a digital playback 
video signal component S2 from a signal S1 obtained 
by playing back the information recorded in the disk 1 00. 
and supplies the extracted digital playback video signal 
component S2 to the decoding section 1 2 and the anti- 
duplication control signal extraction section 14. 

The decoding section 12 generates a digital video 
signal S3 which contains the vertical sync signal and 
horizontal sync signal by performing decoding process- 
ing on the digital playback video signal component S2, 
and supplies the decoded signal to the D/A conversion 
circuit 191. The D/A conversion circuit 191 performs D/ 
A conversion on the digital video signal S3, and gener- 
ates an analog video signal S4. The analog video signal 
S4 generated therein is supplied to the addition section 
13. 

The anti-duplication control signal extraction sec- 
tion 14 extracts the anti-duplication control signal S5 
from the information data string of the digital playback 
video signal component S2. and supplies it to the SS 
anti-duplication control signal generation section 15. 

The SS anti-duplication control signal generation 



section 1 5 generates PN code strings different in series 
corresponding to the anti-duplication control signal S5 
from the anti-duplication control signal extraction sec- 
tion 14, and outputs the anti-duplication control signal 

5 that is the spectrally spread PN code string (referred to 
as SS anti-duplication control signal hereinafter) S6. 

The SS anti-duplication control signal generation 
section 15 outputs the PN code string of the first series 
in the case that the supplied anti-duplication control sig- 

10 nal S5 is "00" for indicating duplication inhibition, alter- 
natively outputs the PN code string of the second series 
in the case that the supplied anti-duplication control sig- 
nal S5 is "01 " for indicating duplication permission of the 
first generation, in such way. the SS anti-duplication 

'5 control signal generation section 15 selects a PN code 
string of specified series corresponding to the control 
content which the anti-duplication control signal S5 in- 
dicates. 

Fig. 3 is a block diagram for illustrating the SS anti- 
20 duplication control signal generation section 1 5. The an- 
ti-duplication control signal generation section 15 gen- 
erates selectively one of a plurality of PN code strings 
different in series corresponding one-to-one to the con- 
trol; content of the duplication prevention control. 
25 ,As shown in Fig. 3. the SS anti-duplication control 
signal generation section 15 is provided with a PN gen- 
eration sections 501, 502, and 503, and selection sec- 
tion 504. 

The PN generation sections 501 . 502. and 503 gen- 

30 erate PN code strings of respectively different series of 
PK1, PK2. and PK3. The PN generation section 501 
generates the PN code string PK1 of the series corre- 
sponding to the anti-duplication control signal of "00" 
(duplication inhibition), the PN generation section 502 

35 generates the PN code string PK2 of the series corre- 
sponding to the anti-duplication control signal "01 " (du- 
plication permission of the first generation). The PN gen- 
eration section 503 generates the PN code string PK3 
of the series corresponding to the anti-duplication con- 
trol signal "10" (duplication permission of two genera- 
tions). PN code strings PK1 , PK2. or PK3 generated re- 
spectively from the PN generation sections 501 ; 502. 
and 503 are supplied to the selection section 504. 
The selection section 504 selects a PN code string 

is corresponding to the control content of the anti-duplica- 
tion control signal S5 out of the PN code strings PK1, 
PK2. and PK3 having a plurality of different series ; and 
outputs the selected PN code string S6. 

In the case that the anti-duplication control signal 

so S5 is "1 1 " and indicates the information of free duplica- 
tion, no PN code string is outputted, and the SS anti- 
duplication control signal is not superimposed on the 
video signal. 

As the result, the PN code string different in series 
55 one-to-one corresponding respectively to the control 
content of the anti-duplication control signal is outputted 
from the SS anti-duplication control signal generation 
section 15 as the SS anti-duplication control signal S6. 
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and supplied to the D/A conversion circuit 192. 

The D/A conversion circuit 1 92 converts the SS an- 
ti-duplication control signal S6 to an analog SS anti-du- 
plication control signal S7. and supplies it to the addition 
section 13. 

Upon receiving supply of the analog video signal S4 
and analog SS anti-duplication control signal S7 ; the ad- 
dition section 13 generates an analog video signal SB 
on which the analog SS anti-duplication control signal 
S7 is superimposed, and outputs the generated signal. 

The analog video signal S8 on which the analog SS 
anti-duplication control signal S7 is superimposed is 
supplied to a monitor receiver for displaying a picture 
and a recording device for recording the video signal in 
the recording medium. 

~ As described herein above, in the first embodiment/ 
one of PN code strings different in series PK1 . PK2. and 
PK3 corresponding to the control content which the anti- 
duplication control signal S5 indicates is outputted as 
the SS anti-duplication control signal and superimposed 
on the video signal. 

Therefore, in the recording device, described here- 
inafter which receives supply of the video signal output- 
ted from the output device 10 of the first embodiment, 
the content of 'duplication prevention control is-decided 
by detecting the series of the SS anti-duplication-control 
signal S6 superimposed on the video signal. 

By using the PN code string different in series, a 
plurality of SS anti-duplication control signals can be su- 
perimposed on the same time interval of the video sig- 
nal, in this case : by detecting the PN code string using 
the PN code string different in series, a plurality of SS 
anti-duplication control signals superimposed on the 
same time interval of the video signal can be easily ex- 
tracted respectively. 

Accordingly, as described herein above, even in the 
case that the anti-duplication control signal indicates 
generation restriction wherein a plurality of PN code 
strings different in series is superimposed on the same 
time interval of the video signal supplied to the recording 
device side for duplication using a recording medium of 
the generation of and after second generation, the re- 
spective PN code strings are extracted, and the PN code 
string which indicates the strictest control content of du- 
plication prevent control determined correspondingly to 
the series of the detected PN code string is decided to 
be the newest control content. 

Next, the information recording device for receiving 
the output signal from the above-mentioned output de- 
vice 10 and records the information is described. 

Fig. 4 is a block diagram for illustrating the informa- 
tion recording device (referred to simply as recording 
device hereinafter) using in the information duplication 
prevention system of this embodiment. In other words, 
the recording device 20 corresponds to a recording sys- 
tem of a DVD device in the first embodiment. 

The recording device 20 of the first embodiment is 
provided with a coding section 21 . write section 22, SS 



anti-duplication control signal detection section 23, du- 
plication permission/inhibition control section 24 (re- 
ferred to as duplication control section hereinafter), ad- 
dition information conversion section 25. and A/D con- 

5 version circuit 291 as shown in Fig. 4. A disk 200 is a 
DVD in which the video signal is to be written by the 
recording device 20. 

To the recording device 20, as described herein 
above, the PN code string selected correspondingly to 

10 the anti-duplication control signal S5 is supplied as the 
analog video signal S8 on which the SS anti-duplication 
control signal is superimposed. The analog signal S8 is 
subjected to A/D conversion in the A/D conversion cir- 
cuit 291 . and the converted signal is supplied to the cod- 
's ing section 21 and SS anti-duplication control signal de- 
* tection section 23 as the digital video signal S2l . 

Upon receiving supply of the digital video signal 
S21, the coding section 21 performs coding processing 
for removing the video sync signal and for data com- 

20 pression of the digital video signal to generate a record- 
ing digital video signal S22, and supplies it to the addi- 
tional information conversion section 25. 

The SS anti-duplication control signal detection 
section 23 detects the PN code string served as the SS 

25 anti-duplication control signal superimposed on the vid- 
eo signal supplied from the output device 10. 

Fig. 5 is a block diagram for illustrating the SS anti- 
duplication control signal detection section 23. The SS 
anti-duplication control signal detection section 23 in 

30 this case corresponds to the case that the PN..code 
string selected correspondingly to the anti-duplication 
control signal S5 out of a plurality of PN code strings 
different in series is used as the SS anti-duplication con- 
trol signal in the above-mentioned output device 10. 

35 As shown in Fig. 5, the SS anti-duplication control 
signal detection section 23 is provided with PN code de- 
tection sections 311. 312, 31 n and an anti-duplica- 
tion control signal reproduction section 320. 

To the PN code detection sections 311, 312,...., 31n, 

■to the video signal S21 on which the SS anti-duplication 
control signal is superimposed is inputted. The PN code 
detection sections detect respectively the PN code 
strings different in series. Detection results S311: 
S312, S31n detected respectively by the PN code 

-15 string detection sections 311. 312. 31 n are supplied 
to the anti-duplication control signal reproduction sec- 
tion 320. 

The anti-duplication control signal reproduction 
section 320 judges the PN code string of which series 

50 is detected based on the detection results S311, 
S312, ... S31n, and specifies the content of duplication 
prevention control which the anti-duplication control sig- 
nal indicates. Then, the anti-duplication control signal 
reproduction section 320 supplies the specified result to 

55 the additional information conversion section 25 as a 
signal S23. 

In detail, the anti-duplication control signal repro- 
duction section 320 generates and outputs the anti-du- 
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plication control signal S23 of "00" for the PN code string 
of the first series superimposed on the digital video sig- 
nal S21, the anti-duplication control signal S23 of "01" 
for the PN code string of the second series, the anti- 
duplication control signal S23 of "10" for the PN code 
string of the third series. 

Further when the anti-duplication control signal re- 
production section 23 detects a plurality of PN code 
strings different in series superimposed on the digital 
video signal S21, the anti-duplication control signal re- 
production section 23 outputs the PN code which indi- 
cates the strictest control content out of respect control 
contents of duplication prevention control which the plu- 
rality of detected PN codes different in series indicates 
as the newest anti-duplication control signal. 

If a PN doe string is not detected from the digital 
video signal S21 , then the anti-duplication control signal 
reproduction section 32 generates and outputs an anti- 
duplication control signal S23 for converting to "11". 

As described herein above, the anti-duplication 
control signal S23 outputted from the SS anti-duplica- 
tion control signal detection section 23 is supplied to the 
duplication control section 24 and additional information 
conversion section 25. 

The additional ;information conversion section 25 
generates an anti-duplication control signal to be added 
in the data string of the digital video signal S22 to be 
recorded in the recording medium 200 based on the an- 
ti-duplication control signal S23 from the SS anti-dupli- 
cation control signal detection section 23. 

Figs. 6A to 6C are diagrams for describing the 
processing performed by the additional information con- 
version section 25. The additional information conver- 
sion section 25 receives supply of the anti-duplication 
control signal S23 superimposed on the video signal 
S21 detected by the SS anti-duplication control signal 
detection section 23 as shown in Fig. 6A. and generates 
a new anti-duplication control signal S23N correspond- 
ing to the anti-duplication control signal S23. 

The additional information conversion section 25 
converts the anti-duplication control signal S23 to an an- 
ti-duplication control signal S23N as it is without chang- 
ing the content of the anti-duplication control signal S23 
if the anti-duplication control signal S23 is "00" for indi- 
cating duplication inhibition, and "11" for indicating du- 
plication permission. 

The additional information conversion section 25 
generates a new anti-duplication control signal S23N of 
"00" if the anti-duplication control signal S23 is "01". In 
this case, this duplication is possible to be executed, but 
the video signal recorded in the recording medium this 
time is protected from duplication as described herein- 
before. 

If the anti-duplication control signal S23 is "10". a 
new anti-duplication control signal S23N for converting 
to "01" is generated. In this case, this duplication (first 
duplication) is possible to be executed, and the duplica- 
tion (second duplication) of the video signal recorded on 



the recording medium this time is also possible to be 
executed. However the video signal recorded in the re- 
cording medium through the above-mentioned second 
duplication is protected from duplication. 

5 As described herein above, in the case that the anti- 
duplication control signal S23 is an information which 
indicates generation restriction, the information gener- 
ated by subtracting 1 from the generation restriction in- 
formation which the SS anti-duplication control signal 

10 superimposed on the supplied video signal indicates is 
a new anti-duplication control signal S23N. 

The newly generated anti-duplication control signal 
S23N is added on the data string of the video signal S22 
as shown in Fig. 6C to result in generation of a video 

75 signal S24 to be recorded in the recording medium 200. 
The video signal S24 generated by updating the anti- 
duplication control signal by means of the additional in- 
formation conversion section 25 is supplied to the write 
section 22. 

20 On the other hand, the duplication control section 
24 generates a control signal CTL for controlling the 
write section 22 based on the anti-duplication control 
signal S23. and supplies it to the write section 22. The 
control signal CTL controls writing of the video signal 
25 S24 whether to be permitted or inhibited in the disk 200. 
The write section 22 writes the digital video signal 
S24 in the disk 200 if the control signal CTL from the 
duplication control section 24 is a signal for permitting 
duplication, and on the other hand, does not write the 
30 digital video signal S24 in the disk 200 if the control sig- 
nal CTL from the duplication control section 24 is a sig- 
nal for inhibiting duplication. 

As described herein above, upon receiving supply 
of the video signal having the PN code string superim- 
3$ posed thereon of the series determined correspondingly 
to the anti-duplication control signal S5 in the output de- 
vice 10. the recording device 20 detects the PN code 
string having the series of the PN code string on which 
the video signal is superimposed, thereby the recording 
■to device 20 of the first embodiment can judge the content 
of the duplication prevention control. 

In the first embodiment, the PN code string having 
the series determined correspondingly to the anti-dupli- 
cation control signal S5 is superimposed as the SS anti- 
cs duplication control signal instead the above-mentioned 
anti-duplication control signal S5 itself is spectrally 
spread using the PN code string and it is superimposed 
on the video signal. 

The PN code string is a code for spreading a narrow 
so band anti-duplication control signal to a wide band sig- 
nal, and is originally a wide band signal. Therefore as 
described herein above, the PN code strings one-to-one 
corresponding to the respective control contents of the 
duplication prevention control have the same character- 
's istics and the same function as the SS anti-duplication 
control signal which is generated by spreading an anti- 
duplication control signal using the PN code string. 
Figs. 7A to 7C, Figs. 8A and 8B. and Figs. 9A to 9D 
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are diagrams for describing examples in which the anti- 
duplication control signal added on the video signal is 
extracted and the anti-duplication control signal itself is 
spectrally spread as described herein above. 

As shown in Figs. 7 A to 7C, in the case that the anti- 
duplication control signal extracted in the data string of 
the video signal is spectrally spread, the anti-duplication 
control signal S5 added as an additional information 
(Fig. 7B) is extracted from the information data string of 
the digital played back video signal component S2 (Fig. 
7A), the extracted anti-duplication control signal S5 (Fig. 
7B) is multiplied by a previously determined PN code 
string PS (Fig. 7C) to generate the SS anti-duplication 
control signal S6. 

In this case of spectra! spread, as shown in Fig. 8A : 
N (N is an integer of one or larger) bit anti-duplication 
control signal S5 added as an additional information is 
spectrally spread using one series of PN code string, or 
as shown in Fig. 3B, each bit of the N bit anti-duplication 
control signal is spectrally spread using one series of 
PN code string. Thereby, a narrow band high level anti- 
duplication control signal S5 is converted to a wide band 
low level SS anti-duplication, control signal. 

In detail, an anti-duplication control signal extracted 
from the video-signals a low bit rate signal containing a 
small information before spectral spread, and is a nar- 
row band signal as shown in Fig. 9A. Upon being sub- 
jected to spectra! spread, this narrow band signal is con- 
verted to a wide band signal as shown in Fig. 9B. When, 
the spectrally spread signal level is reduced in inverse 
proportion to the enlargement ratio of the band width. 

Such spectrally spread signal namely SS anti-du- 
plication control signal S6 is superimposed on an infor- 
mation signal, when as shown in Fig. 9C, the SS anti- 
duplication control signal S6 is superimposed at a level 
smaller than the dynamic range of the video signal that 
is served as an information signal. By superimposing the 
SS anti-duplication control signal in such way, the SS 
anti-duplication control signal is superimposed without 
deterioration of the main information signal. Therefore, 
when the video signal on which the SS anti-duplication 
control signal is superimposed is supplied to a monitor 
receiver and a picture is displayed, a good played back 
picture is obtained without adverse effect of the SS anti- 
duplication control signal. 

Further, when spectral inversion spread is per- 
formed to detect the SS anti-duplication control signal 
in the recording side, the SS anti-duplication control sig- 
nal is restored again as a narrow band signal as shown 
in Fig. 9D. By giving a sufficiently large band spread ra- 
tio, the power of the anti-duplication control signal after 
inversion spread exceeds that of the information signal, 
and is detected easily. 

In this case, the SS anti-duplication control signal 
superimposed on the analog video signal is superim- 
posed on the same time interval and the same frequen- 
cy, and consequently it is impossible to remove or 
change the SS anti-duplication control signal only by re- 



placement of frequency filter or simple information. 

Therefore, the SS anti-duplication control signal su- 
perimposed on the video signal can not be removed, 
and the SS anti-duplication control signal is supplied 

s consistently to devices such as a monitor receiver and 
recording device. 

In the first embodiment, as described herein above, 
in the case that the PN code string itself is superimposed 
on the video signal as the SS anti-duplication control 

10 signal, also the video signal is not deteriorated and de- 
tection is possible as in the case that the spectrally 
spread anti-duplication control signal is superimposed 
on the video signal. 

By judging the type of PN code with aid of the PN 

is code one-to-one corresponding to the respective con- 

~ tent of the duplication prevention control, the control 
content of the duplication prevention control which the 
anti-duplication control signal extracted from the video 
signal indicates is transmitted correctly, and in the re- 

20 cording device 20, the control content of the duplication 
prevention control can be decided correctly. 

The PN code string one-to-one corresponding to 
the duplication prevention control can be used as the 
SS anti-duplication control signal generated by spectral- 

25 |y -spreading the anti-duplication 'control signal S5 using 
the PN code string, and used as a spectrally spread ad- 
ditional information. 

Further as described using Figs. 7A to 7C and Figs. 
8A and 8B, in the case that the SS anti-duplication con- 

20 trol signal generated by spectrally spread the anti-dupli- 
cation control signal extracted from the video signal us- 
ing the PN code string is superimposed on the video sig- 
nal, if a plurality of SS anti-duplication control signals is 
superimposed on the same time interval of the video sig- 

35 nal, it is difficult to detect the newest SS anti : duplication 
control signal because the PN code which spectrally 
spreads the anti-duplication control signal is the same. 

For example, in the case that the anti-duplication 
control signal recorded in the recording medium 100 is 

-to the information which permits duplication of two gener- 
ations, in the first duplication, the SS anti-duplication 
control signal corresponding to the two bit anti-duplica- 
tion control signal of "10" is superimposed on the video 
signal to be recorded in the recording medium 200 as 
described herein above. 

To duplicate the second generation, the recording 
medium 200 is placed in the output device 50. and the 
second duplication is operated, when, the SS anti-du- 
plication control signal corresponding to the anti-dupli- 

50 cation control signal of "01 " is superimposed additionally 
on the video signal on which the SS anti-duplication con- 
trol signal corresponding to the anti-duplication control 
signal of " 1 0" is already superimposed is superimposed 
on the video signal recorded in another recording medi- 

55 urn. 

As described herein above, in the case of the anti- 
duplication control signal of generation restriction of a 
plurality of generations, when the second generation re- 
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cording medium or third generation recording medium 
is used as an original for next duplication, the video sig- 
nal to be duplicated contains a plurality of SS anti-du- 
plication control signals superimposed every duplication 
repeatedly accumulated up to prior duplication, and a 
plurality of different SS anti-duplication control signals 
is superimposed on the same time interval of the video 
signal. 

In this case, for example as described herein above, 
in the recording device 20. it is possible to cancel the 
old anti-duplication control signal by way of applying a 
method in which the same SS anti-duplication control 
signal as the old SS anti-duplication control signal su- 
perimposed previously on the video signal is generated 
and the old SS anti-duplication control signal is subtract- 
ed from the video signal. However it takes some work 
to cancel the old anti-duplication control signal as de- 
scribed herein above, and it is unfavorable also because 
some circuits are required for it. 

However in such case, the newest SS anti-duplica- 
tion control signal is detected out of a plurality of SS anti- 
duplication control signals having different series super- 
imposed on the video signal and duplication prevention 
control corresponding to the detected newest SS anti- 
duplication control signal can be performed toy applying 
a method that all the SS anti-duplication control signals 
superimposed on the digital video signal S21 is detected 
in the SS anti-duplication control signal detection sec- 
tion S23 of the recording device 20 and then the SS anti- 
duplication control signal having the strictest condition 
for duplication prevention control is detected as the new- 
est anti-duplication control signal. 

For example, in the case that the digital video signal 
S21 supplied to the SS anti-duplication control signal 
detection section S23 contains superimposed three PN 
code strings of the PN code string PK1 having the first 
series, the PN code string PK2 having the second se- 
ries, and the PN code string PK3 having the third series, 
the PN code string PK1 having the first series is regard- 
ed as the newest PN code string, and the signal is de- 
cided to be "00" anti-duplication control signal, namely, 
duplication inhibition. 

As described herein above, also in the case that a 
plurality of PN code strings having different series is su- 
perimposed on the same time interval of the video sig- 
nal, the newest anti-duplication control signal is extract- 
ed and duplication prevention control corresponding to 
the newest anti-duplication control signal can be per- 
formed rapidly and correctly. 

In this case, it is not required that detection process- 
ing of a plurality of PN code strings is performed a plu- 
rality of times correspondingly to a plurality of superim- 
posed PN code strings having different series, and as 
described herein above using Fig. 5, in the first embod- 
iment, a plurality of PN code strings having different se- 
ries can be detected at a time in the SS anti-duplication 
control signal detection section 23 of the recording de- 
vice 20. 



Further in the additional information conversion 
section 25 of the recording device 20, a new anti-dupli- 
cation control signal S23N is generated based on the 
SS anti-duplication control signal superimposed on the 
5 video signal, and the digital video signal S24 on which 
the newly generated anti-duplication control signal 
S23N is superimposed is recorded in the recording me- 
dium 200. 

Therefore, in the event that the anti-duplication con- 
10 trol signal superimposed on the video signal recorded 
in the recording medium 100 is removed between the 
output device 10 and recording device 20, or that the 
anti-duplication control signal added on the data of the 
digital video signal is removed due to conversion of the 
'5 digital video signal recorded in the recording medium 
200 to an analog signal, the digital video signal S24 hav- 
ing the new anti-duplication control signal added there- 
on corresponding to the spectrally spread SS anti-dupli- 
cation control signal superimposed on the video signal 
20 can be recorded in the recording medium 200. 

Thereby, the anti-duplication control signal super- 
imposed on the video signal will not be canceled. Fur- 
ther in the case that the SS anti-duplication control sig- 
nal is an information which indicates generation restric- 
ts [ion. the additional information conversion section 25 
generates a new anti-duplication control signal corre- 
sponding to the SS anti-duplication control signal as de- 
scribed herein above, generates a digital video signal 
S24 on which the new anti-duplication control signal is 
oo superimposed, and the generated digital video signal 
S24 is recorded in the recording medium 200. In other 
words, the video signal on which the updated new anti- 
duplication control signal is superimposed is recorded 
in the recording medium 200. 
35 in the case that there remains an old residual anti- 
duplication control signal in the digital video signal S22 
to be recorded in the recording medium 200, the addi- 
tional information conversion section 25 adds a newly 
generated anti-duplication control signal on the video 
40 signal. Therefore, even in the case that the anti-dupli- 
cation control signal is an information which indicates 
generation restriction, the duplication prevention control 
corresponding to the anti-duplication control signal su- 
perimposed on the duplicated video signal recorded in 
45 the recording medium 200 is performed correctly. 

[Modified example of the first embodiment] 

In the output device 10 of the above-mentioned first 
so embodiment as described in Fig. 2. by providing the D/ 
A conversion circuits 191 and 192 in the front end of the 
addition section 1 3, the analog SS anti-duplication con- 
trol signal S7 is superimposed on the analog video sig- 
nal S4, however the present invention is by no means 
55 limited to the case. 

For example, an output device 30 to which a D/A 
conversion circuit 193 is provided in the rear end of the 
digital addition section 13D as shown in Fig. 10 may be 
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used. In this case, the digital addition section 13D adds 
the digital SS anti-duplication control signal S6 to the 
digital video signal S3 to generates a digital video signal 
S8D as shown in Fig. 10. The digital video signal S8D 
is supplied to the D/A conversion circuit 193 : and sub- 
jected to D/A conversion to generate an analog video 
signal S8. 

As described herein above, D/A conversion may be 
performed after superimposition processing in the dig- 
ital addition section 1 3D. In this case, only one D/A con- 
■ version circuit is sufficient for function. 

In the recording device 20 of the above-mentioned 
first embodiment, the A/D converted digital video signal 
S21 is supplied to the SS anti-duplication control signal 
detection section 23. however, the present invention is 
- by no means limited to the case: 

For example, a recording device 40 in which the an- 
alog video signal before A/D conversion is supplied to 
the SS anti-duplication control signal detection section 
26 may be used. 

In this case, the analog video signal S8 supplied 
from the output device 1 0 or output device 30 is supplied 
to the A/D conversion circuit 292 and SS anti-duplication 
control signal detection section 26. The SS anti-dupli- 
cation control signal detection section 26 detects the SS 
anti-duplication control signal superimposed on the an- 
alog video signal S8. 

In other words, the SS anti-duplication control sig- 
nal detection section 26 functions to detect the PN code 
string spectrally spread and superimposed on the sup- 
plied signal, like the SS anti-duplication control signal 
detection section 23 of the above-mentioned recording 
device 20. 

The anti-duplication control signal S26 detected by 
the SS anti-duplication control signal detection section 
26 is supplied to a duplication control section 24 and 
additional information conversion section 25. The anti- 
duplication control signal S26 detected by the SS anti- 
duplication control signal detection section 26 is the 
same signal as the anti-duplication control signal S23 
detected by the SS anti-duplication control signal detec- 
tion section 23 in the above-mentioned recording device 
20. 

The additional information conversion section 25 
generates a new anti-duplication control signal based 
on the anti-duplication control signal S26 as described 
herein above, and the video signal S24 on which the 
new anti-duplication control signal is superimposed is 
generated. The video signal S24 is recorded in the re- 
cording medium 200. 

The duplication control section 24 generates a con- 
trol signal CTL for controlling the write section 22 as de- 
scribed herein above and supplies it to the write section 
22. 

As described herein above, by using the SS anti- 
duplication control signal detection section 26 which is 
capable of detecting the anti-duplication control signal 
superimposed on the analog video signal S8. the anti- 



duplication control signal is extracted from the analog 
video signal S8 instead of the digital video signal S21 , 
and duplication prevention control can be performed 
correspondingly. 

5 

[Second embodiment] 

Next, the second embodiment of an information sig- 
nal output device and information signal recording de- 
10 vice in accordance with the present invention will be de- 
scribed hereinafter. 

In the second embodiment, the output device gen- 
erates a plurality of spread codes different in type by 
combining one type of a PN code string and one of a 
plurality of orthogonal codes one-to-one corresponding 
to the respective control content of theduplication pre- 
vention control correspondingly to the anti-duplication 
control signal, and superimposes this spread code on 
the video signal as the SS anti-duplication control signal 
S6. 

By transmitting the video signal having the spread 
code superimposed thereon generated using the or- 
thogonal codes of different types dependency oathe an- 
ti-duplication control signal S5 extracted from the video 
signal, tthe control content of the duplication prevention 
control is transmitted to the recording device side. 

The recording device side judges the control con- 
tent of the duplication prevention control based on the 
type of the orthogonal code used for generation of the 
spread code superimposed on the video signaL 

In the second embodiment, the output device and 
recording device have the same structure as the output 
device 10 and recording device 20 shown in Fig. 2 and 
Fig. 4 respectively. However, an SS anti-duplication 
control signal generation section 1 5 in the outputdevice 
10 and SS anti-duplication control signal detection sec- 
tion 23 in the recording device 20 are different from 
those in the output device and recording device of the 
second embodiment. 

Therefore, only the SS anti-duplication control sig- 
nal generation section 15 in the output device and the 
SS anti-duplication control signal detection section 23 
in the recording device which are different from those of 
the first embodiment are described herein, and descrip- 
tion of the residual same components as those in the 
output device 1 0 and recording device 20 of the first em- 
bodiment is omitted. 

Fig. 1 2 is a block diagram for illustrating the SS anti- 
duplication control signal generation section 15 in the 
output device of the second embodiment. As shown in 
Fig. 1 2. the SS anti-duplication control signal generation 
section 15 in the output device of the second embodi- 
ment is provided with a PN generation section 511, or- 
thogonal code generation sections 512. 513. and 514, 
55 selection section 515. and addition section 516. 

The PN generation section 511 generates a PN 
code string, and supplies it to the addition section 516. 
The orthogonal code generation sections 512, 513. and 
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514 generates different orthogonal code strings, and 
supplies them to the selection section 515. 

The selection section 515 supplies an orthogonal 
code selected correspondingly to the control content of 
the anti-duplication control signal S5 out of a plurality of 
different orthogonal codes to the addition section 516. 
The addition section 516 multiplies the PN code string 
by the selected orthogonal code and outputs the result- 
ant signal as the SS anti-duplication control signal S6. 

Thereby, the spread code generated using one type 
of PN code string and a plurality of orthogonal strings 
which are one-to-one corresponding to the respective 
control content of the duplication prevention control de- 
pendency on the anti-duplication control signal S5 is 
outputted from the SS anti-duplication control signal 
generation section 15 as the SS anti-duplication control 
signal S6 and superimposed on the video signal. 

Though the SS anti-duplication control signal detec- 
tion section 23 in the recording device side correspond- 
ing to the SS anti-duplication control signal generation 
section shown in Fig. 12 has the same structure as the 
SS anti-duplication control signal detection section 23 
described hereinbefore using Fig. 5. processing in the 
PN code detection sections 311. 312. 31 n is different. 
Therefore, ithe SS anti-duplication control signal -detec- 
tion section 23 of the second embodiment is described 
on the assumption that the SS anti-duplication control 
signal section 23 has the same structure as shown in 
Fig. 5. 

In the recording device of the second embodiment. 

the PN code detection sections 311 . 31 2. 31 n of the 

SS anti-duplication control signal detection section 23 
in the recording device detect respectively the spread 
code different in type generated by multiplying the PN 
code string generated in the PN code generation section 
511 shown in Fig. 12 by an orthogonal code generated 
respectively from the orthogonal code generation sec- 
tions 512. 513. and 514. 

For example, the PN code detection section 311 of 
the SS anti-duplication control signal detection section 
23 shown in Fig. 5 detects the spread code generated 
using the orthogonal code generated from the orthogo- 
nal code generation section 512, and the PN code de- 
tection section 312 detects the spread code generated 
using the orthogonal code generated from the orthogo- 
nal code generation section 513. Similarly, the PN code 
detection section 31 3 detects the spread code generat- 
ed using the orthogonal code generated from the or- 
thogonal code generation section 514. 

From the PN code detection sections 311 , 31 2, 31 n 
which detect the spread code superimposed on the vid- 
eo signal S21 , a signal which indicates that the spread 
code is detected is outputted. and the signal is supplied 
to the anti-duplication control signal reproduction sec- 
tion 320. 

The anti-duplication control signal reproduction 
section 320 judges that which orthogonal code is detect- 
ed in the detected spread code, depending on the type 



of spread code detected, namely in the second embod- 
iment, the type of orthogonal code used for generation 
of the spread code, and resultantly the control content 
of the duplication prevention control is decided, and the 

5 anti-duplication control signal S23 corresponding to the 
decided control content is outputted. 

As described herein above, it is decided that which 
orthogonal code is used out of the plurality of orthogonal 
codes different in type for generating the spread code 

10 that is the product of the PN code generated from the 
PN code generation section 511 and one orthogonal 
code, and the content of duplication prevention control 
is decided with reference to the type of the orthogonal 
code. 

'5 As described herein above, in the case that the 
spread code generated by combining one type of the 
PN code string and one of the plurality of orthogonal 
codes different in type one-to-one correspondingly to 
the respective control contents of the duplication pre- 

20 vention control which the anti-duplication control signal 
added in the video signal data string recorded in the re- 
cording medium 1 00 indicates, the control content of the 
duplication prevention control is transmitted, and in the 
recording side, the content of the duplication prevention 

25 control is decided dependent^ on the orthogonal code 
used for generating the PN code string superimposed 
on the video signal, and the duplication prevention con- 
trol corresponding to the anti-dunlir.ation,rontrol signal 
extracted from the video signal data string is performed. 

30 in the second embodiment, if the spread codes gen- 
erated by using one type of the PN code and a plurality 
of types of orthogonal codes is superimposed on the 
same time interval of the video signal, the respective 
spread codes can be detected. 

35 in detail, all the SS anti-duplication control signals 
superimposed on the digital video signal S21 are detect- 
ed and the SS anti-duplication control signal of the strict- 
est condition on the duplication prevention control is de- 
tected out of the detected SS anti-duplication control 

-to signals as the newest SS anti-duplication control signal, 
thereby, the newest SS anti-duplication control signal is 
detected out of the plurality of SS anti-duplication con- 
trol signals superimposed on the video signal and the 
duplication prevention control corresponding to the de- 

-t5 tected newest SS anti-duplication control signal is per- 
formed. 

Further in this case, it is not required that the spread 
code is detected repeatedly a plurality of times corre- 
spondingly to the plurality of spread codes different in 

so type superimposed on the video signal, in the same way 
as in the above-mentioned first embodiment, the plural- 
ity of spread codes can be detected simultaneously in 
the SS anti-duplication control signal detection section 
23 of the second embodiment. 

55 As described herein above, in the second embodi- 
ment, the same effect as obtained in the case that a plu- 
rality of PN code strings different in series of the above- 
mentioned first embodiment is used is obtained. 
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[The third embodiment] 

Fig. 13 is a block diagram for illustrating the third 
embodiment of an information signal output device in 
accordance with the present invention. 

An output device 50 of the third embodiment gen- 
erates PN code strings different in phase with respect 
to a reference phase corresponding to the anti-duplica- 
tion control signal 5 extracted from the video signal out- 
puts the generated PN code strings as the SS anti-du- 
plication control signal S6, and superimposes on the vid- 
eo signal. In this embodiment, the reference phase is 
determined correspondingly to the video sync signal in 
the video signal as described hereinafter. 

In the third embodiment, by determining the phase 
of the PN code string, namely the startiiming of the PN 
code string ; based on the video sync signal, the PN code 
string different in phase with respect to the reference 
phase is generated consistently and correctly. 

As shown in Fig. 1 3, the output device 50 of the third 
embodiment is provided with a read out section 11 . de- 
coding section 12, addition section 13. anti-duplication 
control signal extraction section 34, SS anti-duplication 
control signal generation section 35, and D/A conver- 
sion circuits 191 and 193. and a. timing generation sec- 
tion 16 for generating a timing signal used for spectral 
spread and clock signal. 

The anti-duplication control signal extraction sec- 
tion 34 and D/A conversion circuit 193 have the same 
function as the anti-duplication control signal extraction 
section 14 and D/A conversion circuit 192 in the output 
device 10 of the above-mentioned first embodiment, 
however those are partially different in that those com- 
ponents receive supply of the timing signal from the tim- 
ing generation section 16. 

Further the anti-duplication control signal genera- 
tion section 35 generates the PN code strings different 
in phase with respect to the reference phase one-to-one 
corresponding to the respective control contents of the 
duplication prevention control correspondingly to the 
control content which the anti-duplication control signal 
S5 outputted from the anti-duplication control 1 signal ex- 
traction section 34 indicates, and outputs it as the SS 
anti-duplication control signal S6. 

The read out section 11 : decoding section 12 : ad- 
dition section 13, D/A conversion circuit 191, and disk 
100 are the same components as the corresponding 
components in the output device 10 of the above-men- 
tioned first embodiment. Therefore, in the third embod- 
iment also, when the video data is read out from the re- 
cording medium 100 ; the anti-duplication control signal 
is read out simultaneously. 

The anti-duplication control signal is the information 
which indicates duplication inhibition or permission of 
the video signal, or indicates generation restriction like 
the above-mentioned first embodiment, and the anti-du- 
plication control signal is added in the video signal as a 
2 bit information. 



The output device 50 of the third embodiment gen- 
erates the timing signal used for spectral spreading the 
anti-duplication control signal and the clock signal 
based on the video signal played back from the disk 100 
s by means of the timing generation section 16. 

Upon receiving supply of an analog video signal S4 
containing a video sync signal generated through the 
read out section 1 1 , coding section 1 2, and D/A conver- 
sion circuit 1 91 , the timing generation section 1 6 gener- 
io ates various timing signals S41 to S43 and clock signal 
CLK which are to be supplied to the anti-duplication con- 
trol signal extraction section 34, SS anti-duplication con- 
trol signal generation section 35, and D/A conversion 
circuit 193. The various timing signals S41 to S43 gen- 
15 erated by the timing generation section 16 are supplied 
- to the respective components as shown in Fig. 13. 

Fig. 14 is a block diagram for illustrating the timing 
generation section 16. As shown in Fig. 14, the timing 
generation section 16 is provided with a reference timing 
detection section 161, PLL circuit 1 62, and timing signal 
generation section 163. 

The reference timing detection section 161 extracts 
the video sync signal which is served as the reference 
timing signal from the input analog video signal S4. In 
this embodiment, the vertical sync signal is. used as the 
reference timing signal. The reference timing detection 
section 161 extracts the vertical sync signal^and sup- 
plies it to the PLL circuit 162 and timing signal genera- 
tion section 163. 

The PLL circuit 162 generates a clock,signal CLK 
synchronous with the vertical sync signal, and supplies 
it to the timing signal generation section 163 and other 
components for processing. 

The timing signal generation section 163 generates 
timing signals S41 to S43 based on the vertical sync sig- 
nal and clock signal CLK and output them. The timing 
signals S41 to S43 controls the operation of the anti- 
duplication control signal extraction section 34, SS anti- 
duplication control signal generation section 35, and D/ 
A conversion circuit 193. 

As described herein above, the output device 50 of 
the third embodiment generates the clock signal CLK 
and various timing signals S41 to S43 using the vertical 
sync signal contained in the analog video signal as the 
reference signal and outputs them. 

The anti-duplication control signal extraction sec- 
tion 34 extracts the anti-duplication control signal S5 
from the data string of the played back video signal com- 
ponent S2 extracted by the read out section 11 based 
on the timing signal S41 from the timing signal genera- 
tion section 1 6, and supplies it to the SS anti-duplication 
control signal generation section 35. 

If the supplied anti-duplication control signal S5 is 
"00" for indicating duplication inhibition, the SS anti-du- 
pfication control signal generation section 35 outputs the 
PN code string having the first phase (phase of 0). if the 
anti-duplication control signal S5 is "01" for indicating 
duplication permission of the first generation, the SS an- 
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ti-duplication control signal generation section 35 out- 
puts the PN code string having the second phase (phase 
of 1), like those examples, the anti-duplication control 
signal generation section 35 outputs the PN code string 
having a different phase corresponding to the control 
content which the anti-duplication control signal S5 in- 
dicates. 

Fig. 1 5 is a block diagram for illustrating the SS anti- 
duplication control signal generation section 35 of the 
third embodiment. The SS anti-duplication control signal 
generation section 35 is provided with a PN code gen- 
eration section 351 : shift register 352. and selection sec- 
tion 353 : and outputs one of PN code strings different 
in phase PS1, PS2...... PSn corresponding to the control 

content of the anti-duplication control signal S5 output- 
ted from the anti-duplication control signal extraction 
section 34 as the SS anti-duplication control signal S6. 

The PN code generation section 251 generates a 
PN code string PS1 based on the timing signal S42 from 
the timing generation section 16 and clock signal CLK. 
The generated PN code string PS1 is supplied to the 
shift register 352 and selection section 353. The timing 
signal S42 is a signal for generating a PN code string 
having a pre-determined code pattern from the head 
thereof. 

The timing signal S42 is generated with reference 
to the front end of a vertical sync signal in the third em- 
bodiment, and is a signal synchronous with the vertical 
sync signal, the PN code string is generated every one 
vertical interval. In detail, based on the timing signal 
S42, the PN code string PS1 generated first is the PN 
code string having phase of 0 having no phase deviation 
with respect to the reference phase. The clock signal 
C LK is also the signal synchronous with the vertical sync 
signal. 

Fig. 16 is a block diagram for illustrating one exam- 
ple of a PN code generator which constitutes the PN 
code generation section of the third embodiment. The 
PN code generator of this example comprises 1 5 D-flip- 
flops REG1 to REG15 which constitute respectively 15 
step shift register and exclusive OR circuits EX-OR1 to 
E X-ORS for operating suitable tap output of the shift reg- 
ister. The PN code generator shown in Fig. 16 is struc- 
tured so as to generate M series of codes based on the 
reset signal RE, clock signal CLK, and enable signal EN 
as described herein above. 

The shift register 352 is a (n-1) bit shift register in 
the third embodiment, shifts the input PN code string 
PS1 to generate PN code strings having different phas- 
es PS2, PS3,... ; PSn, and supplies them to the selection 
section 353. 

The selection section 353 selects a PN code string 
having a phase corresponding to the control content of 
the anti-duplication control signal S5 out of the PN code 
strings PS1, PS2 ; PS3 : PSn, and outputs it as the 
SS anti-duplication control signal S6. 

In the third embodiment as shown in Figs. 17A and 
17B. in the case that the anti-duplication control signal 



S5 extracted from the video signal component S2 (refer 
to Fig. 1 7A) by the anti-duplication control signal extrac- 
tion section 34 is "00" as shown in Fig. 17B which is the 
signal for indicating duplication inhibition, the selection 
s section 353 of the SS anti-duplication control signal gen- 
eration section 35 outputs the PN code string PS1 hav- 
ing a phase of 0 as the SS anti-duplication control signal 
S10. 

Similarly, in the case that the anti-duplication control 

w signal S5 is "01 n as shown in Fig. 1 7B which is the signal 
for indicating duplication permission of the first genera- 
tion, the selection section 353 of the SS anti-duplication 
control signal generation section 35 outputs the PN 
code string PS2 having a phase of 1 as the SS anti-du- 

15 plication control signal S10, and alternatively, in the 
case that the anti-duplication control signal S5 is "10" 
which is the signal for indicating duplication permission 
of two generations of the first and second generations, 
the selection section 353 of the SS anti-duplication con- 

20 trol signal generation section 35 outputs the PN code 
string PS3 having a phase of 2 as the SS anti-duplication 
control signal S10. Further in the case that the anti-du- 
plication control signal S5 is "11" which is the signal for 
indicating free duplication permission, the selection sec- 

25 tion 353 of the SS anti-duplication control signal gener- 
ation section 35 does not output the PN code string so 
that the SS anti-duplication control signal is not super- 
Imposed on the video sign?.!. 

The SS anti-duplication control signal S10 output- 

oo ted from the SS anti-duplication control signal genera- 
tion section 35 is supplied to the D/A conversion circuit 
193 which is operated in response to the timing signal 
S43. outputs and supplies an analog SS anti-duplication 
control signal S11 to the addition section 13. 

05 As the result, when the video signal recorded in the 
disk 100 is played back, the analog video signal S12 is 
generated by superimposing the SS anti-duplication 
control signal S1 1 on the analog video signal S4. out- 
putted from the output device 50, and supplied to a mon- 

-io itor receiver for displaying a picture or a recording device 
for recording the video signal in a recording medium. 

Hence in the third embodiment, as shown in Fig. 1 8. 
one of PN code strings having different phases PS1. 
PS2 ; PSn generated with reference to the front end 

is of the vertical sync signal corresponding to the control 
content which the anti-duplication control signal S5 in- 
dicates is outputted as the SS anti-duplication control 
signal and superimposed on the video signal. 

Therefore, the recording device described herein- 

50 after for receiving the video signal outputted from the 
output device 5C of the third embodiment judges the 
content of the duplication prevention control by detect- 
ing the phase of the SS anti-duplication control signal 
S11 superimposed on the video signal. 

55 Further, by using the PN code string having a differ- 
ent phase as described herein above, a plurality of SS 
anti-duplication control signals can be superimposed on 
the same time interval of the video signal. In this case, 
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by using the PN code string having a different phase, 
the respective SS anti-duplication control signals super- 
imposed on the same time interval of the video signaj 
can be extracted easily. 

As the result as described herein above, in the case 
that the anti-duplication control signal indicates gener- 
ation restriction and duplication is performed using a re- 
cording medium of second or higher generation, if a plu- 
rality of PN code strings having different phases is su- 
perimposed on the same time interval of the video signal 
supplied to the recording device side, the respective PN 
code strings are extracted, and the strictest control con- 
tent of the duplication prevention control which is deter- 
mined correspondingly to the phase of the detected PN 
code string is decided to be the newest control content. 

The anti-duplication control signal extraction" sec- 
tion 34. SS anti-duplication control signal generation 
section 35. and D/A conversion circuit 193 controls 
processing start timing based on the timing signals S41 . 
S42, and S43 generated by the timing generation sec- 
tion 16 based on the played back analog video signal 
S4 and clock signal CLK, and hence the failure such as 
deviation of processing timing will not occur in the 
processing sections. 

Next, a recording device for receiving-the video sig- 
nal outputted from the above-mentioned output device 
50 and for recording the video signal is described. 

Fig. 19 is a block diagram for illustrating the record- 
ing device 60 which is served as an information signal 
recording device of the third embodiment. 

As shown in Fig. 19, the recording device 60 is pro- 
vided with a coding section 21 , write section 22, dupli- 
cation control section 24, additional information conver- 
sion section 25, SS anti-duplication control signal detec- 
tion section 43, A/D conversion circuit 291, and timing 
generation section 27. A disk 200 is a DVD in which the 
video signal is written by the recording device 60. 

The analog video signal S1 2 supplied from the out- 
put device 50 is subjected to A/D conversion in the A/D 
conversion circuit 291 . and the converted signal is sup- 
plied to the coding section 21 . SS anti-duplication con- 
trol signal detection section 43, and timing signal gen- 
eration section 27 as the digital video signal S21 . 

The coding section 21 receives supply of the digital 
video signal S21 , and performs coding processing such 
as removal of the video sync signal and data compres- 
sion of the digital video signal to generate the digital vid- 
eo signal S22 for recording, and. then supplies it to the 
additional information conversion section 25. 

The timing generation section 27 has the same 
structure as that of timing generation section 16 in the 
output device 50 described herein above using Fig. 14. 
Herein, the timing generation section 27 is described un- 
der the assumption that the timing generation section 
27 has the same structure as shown in Fig. 14. 

The timing generation section 27 is provided with a 
reference timing detection section 161. PLL circuit 162. 
and timing signal generation section 163. The reference 



timing detection section 161 receives supply of the dig- 
ital video signal containing the video sync signal sup- 
plied from the A/D conversion circuit 291 and extracts 
the vertical sync signal. 
5 The PLL circuit 162 receives supply of the vertical 
sync signal, and generates a clock signal CLK. The 
clock signal generated in the PLL circuit 1 62 is supplied 
to the timing signal generation section 163 and other 
processing sections such as SS anti-duplication control 
w signal detection section 43. 

The timing signal generation section 163 generates 
a timing signal S27 to be supplied to the SS anti-dupli- 
cation control signal extraction section 43 based on the 
vertical sync signal and clock signal CLK. In this case, 
'5 the timing signal S27 is generated with reference to the 
front end of the vertical sync signal like the timing signal 
S42 generated in the above-mentioned output device 
50. for example, the timing signal ,S27 is a signal having 
a period of one vertical interval synchronous with the 
vertical sync signal. 

The SS anti-duplication control signal detection 
section 43 detects the PN code string which is served 
as the SS anti-duplication control signal contained in the 
video signal supplied from the output device 50 based 
on the timing signal S27 supplied from the timing gen- 
eration section 27 and clock signal CLK. 

Fig. 20 is a block diagram for illustrating theJBS anti- 
duplication control signal detection section 43. In this 
case, the SS anti-duplication control signal detection 
section 43 is corresponding to the case that the j?N code 
string corresponding to the anti-duplication control sig- 
nal S5 selected out of the plurality of PN code strings 
having different phases in the output device 50 de- 
scribed hereinbefore using Fig. 13 is used as the SS 
anti-duplication control signal. ^ 

As shown in Fig. 20, the SS anti-duplication control 
signal detection section 43 is. for example, provided with 
a PN code detection section 431 having a PN code gen- 
erator and anti-duplication control signal reproduction 
section 432. 

The PN code detection section 431 receives the 
digital signal S21 supplied from the A/D conversion cir- 
cuit 291 , timing signal S27. and clock signal CLK. Fur- 
ther, the PN code detection section 431 detects the PN 
code string superimposed on the digital signal S21 eve- 
ry timing based on the timing signal S27 using the PN 
code string generated in response to the clock signal 
CLK. 

Herein, the timing signal S27 and clock signal CLK 
are the same signals as the timing signal S42 and clock 
signal CLK used in the above-mentioned output device 
50. In detail, the PN code detection section 431 gener- 
ates every timing based on the timing signal S27 the PN 
code string having the same code pattern as the PN 
code string used every one vertical interval correspond- 
ingly to the clock signal CLK in the SS anti-duplication 
control signal generation section 35 of the 'above-men- 
tioned output device 50. 
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Further the PN code detection section 431 detects 
the magnitude of correlation between the PN code string 
superimposed on the digital signal S21 and the PN code 
string generated in the PN code detection section 431 . 
If the magnitude of the correlation detected herein is 
larger than a certain level, the PN code string generated 
in the PN code detection section 431 is decided to be 
the same PN code string as the PN code string super- 
imposed on the video signal. In this case ; the generation 
start timing of the PN code string superimposed on the 
digital video signal S21, namely the phase of the PN 
code string, is detected. 

If the PN code string superimposed on the digital 
video signal S21 is not detected in the PN code detec- 
tion section 431, the phase of the PN code string gen- 
erated in the PN code detection section 431 deviates, 
and the detection processing of the PN code string su- 
perimposed on the video signal is repeated. 

As described herein above, the phase of all the PN 
code strings superimposed on the digital signal S21 is 
detected in the PN code detection section 431 : and the 
detection result is transmitted to the anti-duplication 
control signal reproduction section 432. 

The anti-duplication control signal reproduction 
section 432 specifies the content of duplication preven- 
tion control based on the phase of the PN code string 
detected by the PN code detection section 431 . In other 
words, the anti-duplication control signal reproduction 
section 432 generates and outputs the anti-duplication 
control signal S43 to be "00" if the detected phase is 0 
of the PN code string superimposed on the digital video 
signal, generates and outputs the anti-duplication con- 
trol signal to be "01 " if the detected phase is 1 . and gen- 
erates and outputs the anti-duplication control signal to 
be "01 " if the detected phase is 2. 

Further, the anti-duplication control signal repro- 
duction section 432 outputs the PN code string having 
the strictest control content out of the respective control 
contents of the anti-duplication control signals which the 
detected PN code strings having different phases indi- 
cate as the newest anti-duplication control signal if a plu- 
rality of PN code strings having different phases are de- 
tected from the digital video signal S21. 

If no PN code string is detected from the digital vid- 
eo signal S21 : the anti-duplication control signal repro- 
duction section 232 generates an anti-duplication con- 
trol signal S43 to be "1 1 " and outputs it. 

As described herein above, the anti-duplication 
control signal S43 outputted from the SS anti-duplica- 
tion control signal detection section 43 is supplied to the 
duplication control section 24 and additional information 
conversion section 25. 

The additional information conversion section 25 
generates the anti-duplication control signal S43N to be 
added in the data string of the digital video signal S22 
to be recorded in the recording medium 200 based on 
the anti-duplication control signal S43 supplied from the 
SS anti-duplication control signal detection section 43 



like the output device 10 of the above-mentioned first 
embodiment. 

In this case like in the output device 10 of the first 
embodiment, if the anti-duplication control signal S43 is 

5 an information which indicates generation restriction, 
the additional information conversion section 25 gener- 
ates an information having the generation restriction in- 
formation, from which 1 is subtracted, which the SS anti- 
duplication control signal S43 superimposed on the sup- 

10 plied video signal indicates as the new anti-duplication 
control signal S43N. 

The newly generated anti-duplication control signal 
S43N is added on the video signal S22 to generate the 
video signal S24 to be recorded in the recording medium 

'5 200. The video signal S24 on which the updated anti- 
duplication control signal is added is supplied to the 
write section 22. 

The duplication control section 24 generates a con- 
trol signal CTL for controlling the write section 22 based 

20 on the anti-duplication control signal S43 and supplies 
it to the write section 22. 

Thereby, the write section 22 does not write the dig- 
ital video signal S24 supplied from the additional infor- 
mation conversion section 25 in the recording medium 

25 200 if the control signal CTL is a signal which indicates 
duplication inhibition, and on the other hand, the write 
section 22 writes the digital video signal S24 in the disk 
200 only if the control signal CTL is a signal which indi- 
cates duplication permission. 

30 As described herein above, the recording device 60 
of the third embodiment receives supply of the video sig- 
nal on which the PN code string having the phase de- 
termined correspondingly to the anti-duplication control 
signal S5 in the output device of the third embodiment, 

35 detects the phase of the PN code string superimposed 
on the video signal, and then judges the content of the 
duplication prevention control. 

As described hereinbefore, in the case that the anti- 
duplication control signal indicates generation restric- 

J0 tjon and duplication is performed using the recording 
medium of second or higher generation, if a plurality of 
PN code strings having different phases is superim- 
posed on the same time interval of the video signal sup- 
plied to the recording device side, the respective PN 

-*s code strings are extracted, and the strictest control con- 
tent of the duplication prevention control determined 
correspondingly to the phase of the detected PN code 
string is decided to be the newest control content. 
As described using Figs. 8A and 8B ; for example, 

so in the case that each bit of the 2 bit anti-duplication con- 
trol signal is spectrally spread using the PN code string 
generated every one vertical interval and the SS anti- 
duplication control signal corresponding to each bit of 
the anti-duplication control signal is superimposed on 

55 one vertical interval, the anti-duplication control signal 
can be detected at least by performing inversion spec- 
tral spread over 2 vertical intervals. 

However in the third embodiment, by performing 
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detection processing of the PN code at most on one ver- 
tical interval the content of the duplication prevention 
control can be decided dependently on the phase of the 
PN code string superimposed on the video signal. 
Hence, based on the PN code string corresponding to 
the control content of the anti-duplication control signal 
superimposed on the video signal, the content of the du- 
plication prevention control is decided rapidly and cor- 
rectly, and the duplication prevention control corre- 
sponding to the decision result is performed. 

In other words, it is not required to perform detection 
processing of the PN code string a plurality of times cor- 
respondingly to a plurality of superimposed PN code 
strings having different phases, and as described herein 
above, in the third embodiment, by detecting succes- 
sively the PN code strings witrrmoving the phase on the 
video signal of one vertical interval, all the PN code 
strings superimposed on the video signal can be detect- 
ed. 

Further, the recording device 60 generates the tim- 
ing signal S27 to be supplied to the SS anti-duplication 
control signal detection section 43 and clock signal CLK 
based on the vertical signal in the video signal S21 like 
the above-mentioned output device 50. Therefore, the 
same liming sis used (for the video signal both in the out- 
put device 50 and recording device 60. PN code string 
generation start timing in the output device 50 and re- 
cording device 60 is synchronized. 

As the result, in the recording device 60, it is possi- 
ble to generate the PN code string at the same timing 
as in the output device 50 with respect to the video sig- 
nal, and it is not required to consume much time to de- 
tect the PN code string superimposed on the video sig- 
nal. 

Hence, it is not required to detect the superimposed 
position of the PN code string superimposed on the vid- 
eo signal using a sliding correlator, and the SS anti-du- 
plication control signal is detected rapidly. 

As described herein above, in the third embodi- 
ment, because the vertical sync signal is used as the 
reference signal in both the output device 50 and record- 
ing device 60, the spread code such as PN code string 
is generated at the same timing with respect to the video 
signal. 

Therefore, in the case that the spread code gener- 
ated by combining the PN code strings of different series 
one-to-one corresponding to the respective control con- 
tents of the duplication prevention control or one type of 
PN code string and one of a plurality of orthogonal codes 
of different types as described in the first and second 
embodiments is used for the third embodiment, in the 
recording device 60, much time is not required to match 
the phase of the spread code such as PN code string, 
the duplication prevention control corresponding to the 
anti-duplication control signal is performed rapidly and 
correctly. 

The SS anti-duplication control signal generation 
section for generating a plurality of PN code strings of 



different series one-to-one corresponding to the respec- 
tive control contents of the duplication prevention con- 
trol described hereinbefore using Fig. 3 may be used as 
the SS anti-duplication control signal generation section 
5 35 in the output device 50 of the third embodiment. 

In this case, the SS anti-duplication control signal 
detection section which is capable of detecting a plural- 
ity of PN code strings of different series described here- 
inbefore using Fig. 5 is used as the SS anti-duplication 
10 control signal detection section 43 in the output device 
50. 

Further, the SS anti-duplication control signal gen- 
eration section which generates the spread code by 
combining one type of PN code string one-to-one cor- 
responding to the respective control content of the du- 
plication prevention control and one of a plurality of or- 
thogonal code strings described hereinbefore using Fig. 
1 2 may be used as the SS anti-duplication control signal 
generation section 35 in the output device of the third 
embodiment. 

In this case, as the SS anti-duplication control signal 
detection section 34 in the output device 50, the SS anti- 
duplication control signal detection section haying the 
structure shown in Fig. 5 for detecting the respective 
spread codes generated ; by multiplying the PN code 
string generated from the PN code generation section 
511 shown in Fig. 1 2 by the orthogonal codes generated 
respectively from the orthogonal code generation sec- 
tions 512. 513, and 514 may be used in the respective 
PN code detection sections 311, 312, 31 n. ^ 

In the case that the spread code generated by com- 
bining the PN code string of different series or one type 
of PN code string and one of a plurality of types of or- 
thogonal codes is used so as to one-to-one correspond 
to the respective control contents of the duplication pre- 
vention control which the anti-duplication control signal 
added in the data string of the video signal recorded in 
the recording medium 100 indicates, the control content 
of the duplication prevention control is transmitted, and 
the content of the duplication prevention control is de- 
cided dependently on the orthogonal code used for gen- 
erating the PN code string superimposed on the video 
signal in the recording side, and thus the duplication pre- 
vention control corresponding to the anti-duplication 
control signal extracted from the data string of the video 
signal is performed. 

In the above-mentioned first, second, third embod- 
iments, the spread code generated by multiplying the 
PN code string having different phases or of different 
series corresponding to the anti-duplication control sig- 
nal or one series of PN code string and a plurality of 
types of orthogonal signals is outputted as the SS anti- 
duplication control signal, however, the present inven- 
tion is by no means limited to the case. 

For example, the spread code generated as de- 
scribed herein under may be used as the SS anti-dupli- 
cation control signal. 
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(1 ) spread code generated by combining a plurality 
of PN code strings having different phases and one 
type of the orthogonal code. 

(2) spread code generated by combining a plurality 
of PN code strings having different phases and a 
plurality of types of the orthogonal codes. 

(3) spread code generated by combining a plurality 
of PN code strings of different series and one type 
of the orthogonal code. 

(4) spread code generated by combining a plurality 
of PN code strings of different series and a plurality 
of types of the orthogonal codes. 

In the case that the spread code generated by way 
of the above-mentioned (1) and (2), the content of the 
anti-duplication control signal is indicated correspond- 
ingly to the phase of the spread code with respect to the 
reference phase. In the case that the spread code gen- 
erated by way of the above-mentioned (3) and (4) : the 
content of the anti-duplication control signal is indicated 
correspondingly to the type of series. Further in the case 
of the above-mentioned (2) and (4). the content of the 
anti-duplication control signal can be indicated also cor- 
respondingly to the type of orthogonal code. 

Therefore, in the case of the above-mentioned (2) 
and (4). it is possible to indicate the content of the anti- 
duplication control signal correspondingly to the differ- 
ence in phase or types of series and additionally to in- 
dicate other information correspondingly to the type of 
orthogonal code. 

Using the PN code strings generated so as to have 
different phases, the PN code strings generated so as 
to have different series, codes generated by combining 
one series of the PN code string and a plurality of differ- 
ent orthogonal codes, or spread code generated by 
combining a plurality of PN codes having different phas- 
es or of different series, an information such as the anti- 
duplication control signal may be spectrally spread, and 
the spectrally spread information may be superimposed 
on the video signal. 

In the case that the anti-duplication control signal 
extracted from the data string of the video signal is spec- 
trally spread using the spread code, the SS anti-dupli- 
cation control signal generation section 45 having the 
structure shown in Fig. 21 is used as the SS anti-dupli- 
cation control signal generation sections 1 5 in the output 
devices 10 and 30. and as the SS anti-duplication con- 
trol signal generation section 35 in the output device 50. 

As shown in Fig. 21 in this case, the SS anti-dupli- 
cation control signal generation section 45 is provided 
with the anti-duplication control signal string generation 
section 451 , PN code string generation section 452, and 
addition section 453. 

To the anti-duplication control signal string genera- 
tion section 451, the clock signal CLK. anti-duplication 
control signal S5. and timing signal TM are supplied. To 
the PN code string generation section 452. the clock sig- 
nal CLK. enable signal EN. and reset signal RE are sup- 



plied. 

In this case, the timing signal TM indicates, for ex- 
ample, partition timing every 1 bit of the anti-duplication 
control signal S5. The enable signal EN is a signal for 
5 activating the PN code string generation section 452. 
The reset signal RE is a signal for generating the PN 
code string having a pre-determined code pattern from 
its head. 

The anti-duplication control signal string generation 

w section 45 1 generates the anti-duplication control signal 
string FS by outputting the anti-duplication control signal 
S5 every 1 bit for time period of pre-determined clocks, 
and supplies it to the addition section 453. 

The PN code string generation section 452 is acti- 
os vated in response to the enable signal EN. Then, the PN 
code string is prepared for generation from its head 
based on the reset signal RE, and the PN code string 
generation section 452 generates the PN code string PS 
in response to the clock signal CLK. The generated PN 

20 code string PS is supplied to the addition section 453. 

The addition section 453 spectrally spreads the an- 
ti-duplication control signal string FS using the PN code 
string PS. As the result, the wide-band low-level spec- 
trally spread anti-duplication control signal (SS anti-du- 

25 :p|jcation control signal) is generated. 

The SS anti-duplication control signal generation 
section described using Fig. 3. Fig. 1 2. and Fig. 1 5 may 
be used as the PN code string generation section 452 
of the SS anti-duplication control signal generation sec- 

30 tion 45 shown in Fig. 21 . 

Thereby, in the case that the SS anti-duplication 
control signal generation section shown in Fig. 3 is used 
as the PN code string generation section 452, the anti- 
duplication control signal S5 is spectrally spread using 

35 the PN code string generated so as to have different 
phases one-to-one corresponding to the respective con- 
trol contents of the duplication prevention control, and 
the spectrally spread anti-duplication control signal is 
superimposed on the video signal. 

40 Similarly, in the case that the SS anti-duplication 
control signal generation section shown in Fig. 15 is 
used as the PN code string generation section 452. the 
anti-duplication control signal S5 is spectrally spread us- 
ing the spread code generated by combining the PN 

45 code strings generated so as to be of different series 
one-to-one corresponding to the respective control con- 
tents of the duplication prevention control or one type of 
the PN code string and a plurality of the orthogonal 
codes, and the spectrally spread anti-duplication control 

50 signal is superimposed on the video signal. 

In this case, not only information such as the con- 
tent of the duplication prevention control is indicated de- 
pending on the difference in phase or series used as the 
spread code or difference in type of the used orthogonal 

55 code, but also information spectrally spread by the 
spread code is superimposed on the video signal and 
transmitted. In other words, information to be transmit- 
ted can be increased. 
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In this case, in the receiving side, the spread code 
used for spectral spread is detected and subjected to 
inversion spectral spread, thereby, the spectrally spread 
information is extracted. 

Fig. 22 is a block diagram for illustrating the struc- 
ture of the SS anti-duplication control signal detection 
section 53 used in the case that the SS anti-duplication 
control signal generated by multiplying the spread code 
is detected using the SS anti-duplication control signal 
generation section shown in Fig. 21. The SS anti-dupli- 
cation control signal detection section 53 is used as the 
SS anti-duplication control signal detection section in 
the recording devices 20, 40. and 60. 

As shown in Fig. 22, the SS anti-duplication control 
signal detection section of this example is provided with 
a SS anti-duplication control signal detection control 
section 531 ; a PN code detection section 532 for detect- 
ing the PN code which spectrally spreads the anti-dupli- 
cation control signal, inversion spread section 533 for 
extracting the anti-duplication control signal spectrally 
spread from the supplied digital video signal S21. and 
data decision section 534 for restoring the anti-duplica- 
tion control signal extracted by the inversion spread sec- 
tion 533 to the original anti-duplication control signal. 

As shown in Fig. 22. upon receiving supply of a 
clock signal CLK1 , the SS anti-duplication control signal 
detection control section 531 generates an enable sig- 
nal EN1 and reset signal REV and supplies them to the 
PN code detection section 532 to control detection 
processing of the PN code which spectrally spreads the 
anti-duplication control signal. 

In this embodiment, the PN code detection section 
532 is structured using, for example, a sliding correlator. 
The PN code detection section 532 is activated in re- 
sponse to the enable signal EN1 . The PN code detection 
section 532 generates a PN code string based on the 
clock signal CLK1 every timing corresponding to the re- 
set signal RE1 . 

The PN code detection section 532 detects the PN 
code string which spectrally spreads the anti-duplication 
control signal by determining correlation to the PN code 
string which spectrally spreads the generated PN code 
string and the anti-duplication control signal. 

Dependently on the result of determination of cor- 
relation between the PN code string generated in the 
PN code detection section 532 and the PN code string 
which spectrally spreads the anti-duplication control sig- 
nal, the PN code detection section 532 outputs a high 
level signal if the correlation is high, or outputs a low 
level signal if the correlation is low. 

Upon receiving supply of a signal which indicates 
the determined correlation result from the PN code de- 
tection section 532, the SS anti-duplication control sig- 
nal detection control section 531 judges the detected PN 
code string to be the PN code string which spectrally 
spreads the anti-duplication control signal if the received 
signal is a signal having a level higher than a pre-deter- 
mined level because the PN code string which spectrally 



spreads the anti-duplication control signal is synchro- 
nous with the PN code string generated in the PN code 
detection section 532. Conversely, the signal supplied 
from the PN code detection section 532 has a level lower 

5 than the pre-determined level, the PN code string which 
spectrally spreads the anti-duplication control signal is 
decided to be not synchronous with the PN code string 
generated in the PN code detection section. 

If the PN code string which spectrally spreads the 

10 anti-duplication control signal is not detected in the PN 
code detection section 532, the phase of the PN code 
string generated in the PN code detection section 532 
is adjusted, and detection processing of the PN code 
string is repeated. 

15 if the PN code string which spectrally spreads the 
anti-duplication control signal is detected in the PN code 
detection section, the SS anti-duplication control signal 
detection control section 531 generates a signal CT1 for 
controlling generation start timing of the PN code in the 

20 inversion spread section 533 correspondingly to the de- 
tection result of the PN code detection section 532, and 
the signal CT1 is supplied to the inversion spread sec- 
tion 533. Further, the SS anti-duplication control signal 
detection control section 531 generates a signal CT2 for 

25 controlling the data decision section 534, and supplies 
the signal CT2 to the data decision section 534. 

The inversion spread section 533 is provided with 
a PN code generator and addition circuit. The inversion 
spread section 533 generates a PN code string corre- 

30 sponding to the clock signal CLK1 every timing indicated 
by the signal CT1 supplied form the SS anti-duptication 
control signal detection control section 531. 

Then, the inversion spread section 533 performs in- 
version spectral spread using the generated PN code 

35 string, and extracts the wide-band low-level anti ; dup1i- 
cation control signal as the narrow-band high-level anti- 
duplication control signal string FS1 in the form of the 
original anti-duplication control signal. The extracted an- 
ti-duplication control signal string FS1 is supplied to the 

-to data decision section 534. 

The data decision section 534 restores the extract- 
ed anti-duplication control signal string FS1 to the orig- 
inal anti-duplication control signal, and outputs the re- 
stored anti-duplication control signal. 

The SS anti-duplication control signal detection 
section described using Fig. 5 and Fig. 20 is structured 
in the PN code string generation section 532 of the SS 
anti-duplication control signal detection section 55 
shown in Fig. 22. and the PN code detection 532 detects 

50 the spread code such as the PN code string one-to-one 
corresponding to the respective duplication prevention 
control superimposed on the video signal 21 , and judges 
the control content of the duplication prevention control 
based on the detected spread code. 

55 An information which indicates the decided content 
of the duplication prevention control is generated and 
outputted. then, the control content of the duplication 
prevention control can be decided dependently on the 
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difference in phase or series, or difference in orthogonal 
code used for generation of the spread code. Of course 
in this case, the spectrally spread anti-duplication con- 
trol signal is detected by performing inversion spectral 
spread as described hereinbefore. 5 

In the case that the spectrally spread anti-duplica- 
tion control signal is subjected to inversion spread for 
extraction, the control content of the duplication preven- 
tion control can be decided based on the anti-duplication 
control signal detected by inversion spectral spread and io 
the spread code generated by combining the PN code 
strings having different phases or of different series gen- 
erated so as to one-to-one corresponding to the respec- 
tive control contents of the duplication prevention con- 
trol or one type of PN code string and a plurality of types 15 
of orthogonal codes. 

The control content of the anti-duplication control 
signal is transmitted by way of the spread code gener- 
ated by combining the PN code strings having different 
phases or of different series generated so as to one-to- 20 
one correspond to the respective control contents of the 
duplication prevention control or one type of PN code 
string and a plurality of types of orthogonal codes for 
performing decision of the control content of the dupli- 
cation prevention control in the recording side. thus, an 25 
information other than the anti-duplication control signal 
is spectrally spread ustng these PN code strings having 
different phases or of different series or the spread code . 
generated by combining the PN code strings and a plu- 
rality of orthogonal codes, and the spectrally spread in- 00 
formation may be superimposed on the video signal. 

The SS anti-duplication control signal converted to 
an analog signal is superimposed on the video signal 
after conversion to an analog signal using two D/A con- 
version circuit 191 and 192 in the output device 50 of 35 
the third embodiment as shown in Fig. 1 3, however the 
present invention is by no means limited to the case. 

For example, a D/A conversion circuit is provided in 
the rear end of the addition section 13. and the digital 
signal on which the digital SS anti-duplication control -to 
signal is superimposed may be subjected to D/A con- 
version. Thereby only one D/A conversion circuit is suf- 
ficient for operation. 

The timing generation section 16 receives supply of 
the video signal S4 converted to an analog signal by the ^ 
D/A conversion circuit 191 in the output device 50 of the 
above-mentioned third embodiment, however the 
present invention is by no means limited to the case. For 
example, the timing generation section 16 may receive 
supply of the video signal component S2 containing the 50 
video sync signal component supplied from the read out 
section 11 . 

As shown in Fig. 19, in the above-mentioned re- 
cording device 60, the case that the SS anti-duplication 
control signal detection section 43 and timing genera- 55 
tion section 27 receive supply of the video signal S21 
converted to the digital signal by the A/D conversion cir- 
cuit 291 is described, however, the present invention is 



by no means limited to the case. For example, the ana- 
log video signal S1 2 supplied to the A/D conversion cir- 
cuit 291 may be supplied to the SS anti-duplication con- 
trol signal detection section 43 and timing generation 
section 27. 

The PN code string of one time period is generated 
every one vertical interval synchronously with the verti- 
cal sync signal in response to the timing signals S42 and 
S27 synchronous with the vertical sync signal in the 
above-mentioned third embodiment, however the 
present invention is by no means limited to the case. 

For example, the PN code string having one time 
period of a plurality of vertical intervals such as 2 vertical 
intervals or 3 vertical intervals may be used, alternative- 
ly, the PN code string having one time period of a divided 
vertical interval into a plurality of divided vertical inter- 
vals such as 1/2 vertical interval or 1/4 vertical interval 
may be used. The present invention is by no means lim- 
ited to the case that the PN code string is generated syn- 
chronously with the vertical sync signal, and the PN 
code string generated synchronously with the horizontal 
sync signal may be used. Also in this case, the PN code 
string having one time period of a plurality of horizontal 
intervals may be used, or the PN code string having one 
time period of a divided horizontal interval into a plurality 
of divided horizontal intervals may be used. 

The analog connection that the analog video signal 
is supplied from the output device to the recording de- 
vice is described in the above-mentioned embodiments, 
however, the present invention may be applied to the 
case of digital connection. 

In other words, the spectrally spread anti-duplica- 
tion control signal is superimposed not only on an ana- 
log video signal but also on a digital video signal. 

In the recording devices 20, 40, and 60, the video 
signal to be supplied to the SS anti-duplication control 
signal detection section is subjected previously to filtra- 
tion to extract the low level portion of the video signal 
on which the spectrally spread anti-duplication control 
signal is superimposed, and the low level portion may 
be supplied to the SS anti-duplication control signal de- 
tection section. 

Though the information signal for transmission is 
the video signal for. convenience of description in the 
above-mentioned first, second, and third embodiments, 
however the present invention is by no means limited 
to the video signal. For example, the present invention 
is applied to the case that audio signal or data is trans- 
mitted. 

The output device and recording device are DVD 
devices for convenience of description in the above- 
mentioned first, second, third embodiments, however, 
the present invention is by no means limited to the case, 
the present invention can be applied to playback devic- 
es and recording devices such as VTR. digital VTR, cas- 
sette tape and video disk, and video CD. To sum up, the 
present invention can be applied to analog devices such 
as analog VTR and also to digital devices such as DVD 
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device. 

The present invention can be applied to the output 
device for transmitting television signals of a broadcast- 
ing side, that is : the present invention can be applied to 
the case that television signals on which the spectrally 
spread anti-duplication control signal is superimposed 
is transmitted. 

For example, the anti-duplication control signal is 
transmitted prior to transmission of a program. A recep- 
tion side receives the anti-duplication control signal 
string transmitted previously and performs duplication 
prevention control of the video signal based on the anti- 
duplication control signal. 

Of course, the present invention is applied to output 
devices and reception devices for transmission of ana- 
log video signals' through cables like cable' television 
system, and also applied to audio/music broadcasting 
such as radio broadcasting. 

The anti-duplication control signal added on the vid- 
eo signal recorded in the recording medium 100 is ex- 
tracted, and the extracted anti-duplication control signal 
is spectrally spread using the PN code to generate a 
spectrally spread anti-duplication control signal and su- 
perimposed on the video signal to be supplied to the re- 
cording device 20 ; recording device 40. .or recording de- 
vice 60 in the above-mentioned first, second, and third 
embodiments.. however a recording medium in which 
the video signal having the spectrally spread anti-dupli- 
cation control signal superimposed previously thereon 
is recorded may be used. 

In detail, a spectrally spread anti-duplication control 
signal one-to-one corresponding to the respective con- 
trol contents of the duplication prevention control is gen- 
erated, and it is superimposed on the video signal to be 
recorded in a recording medium. The recording medium 
in which the video signal having the spectrally spread 
anti-duplication control signal superimposed thereon is 
prepared. 

In this case, as the spectrally spread anti-duplica- 
tion control signal one-to-one corresponding to the re- 
spective contents of the duplication prevention control 
the spread code generated by combining the PN code 
strings having different phases with respect to the ref- 
erence phase, PN code strings of different series, or one 
type of PN code string and one of a plurality of types of 
orthogonal codes as described hereinbefore may be 
used. 

Also in this case, the PN code is generated synchro- 
nously with the video sync signal thereby in the record- 
ing device side, the PN code is generated at the same 
timing as the PN code which spectrally spreads the anti- 
duplication control signal based on the video signal 

As described herein above, in the case of the re- 
cording medium in which the video signal having the 
spectrally spread anti-duplication control signal super- 
imposed previously thereon is recorded, it is not re- 
quired to perform processing such as extraction of the 
anti-duplication control signal generation of the PN 



code, spectral spread, superimposition of the spectrally 
spread anti-duplication control signal on the video signal 
in the output device. 

In the case that the spectrally spread anti-duplica- 

5 tton control signal is superimposed previously on the 
video signal recorded in the recording medium as de- 
scribed herein above, providing the recording device 
side functions to detect the spectrally spread anti-dupli- 
cation control signal, the anti-duplication control signal 

io superimposed previously on the video signal is extract- 
ed and the extracted anti-duplication control signal is 
served to perform efficiently the duplication prevention 
control. 

An anti-duplication control signal generation sec- 

'5 tion is provided to the output device, and the anti-dupli- 
cation control signal generated in the output device may 
be superimposed on the video signal 

In this case, if no anti-duplication control signal is 
recorded originally in the recording medium or if no 

20 spectrally spread anti-duplication control signal is su- 
perimposed, the duplication prevention control is per- 
formed in the recording device side using the anti-dupli- 
cation control signal generated and superimposed on 
the video signal in the output device. 

2S ln : the case that the anti-duplication control signal is 
generated in the output device and the spectrally spread 
anti-duplication control signal corresponding^ the anti- 
duplication control signal is generated, the code gener- 
ated by multiplying the PN code strings having different 

30 phases or of different series or PN code by a plurality of 
orthogonal codes is superimposed on the video signal 
as the spectrally spread anti-duplication control signal 
as in the above-mentioned second embodiment. 

Of course, the anti-duplication control signal is 

35 spectrally spread using the spread code such as the PN 
code, and the spectrally spread anti-duplication control 
signal may be superimposed on the video signal. 

As described hereinbefore, according to the 
present invention, a plurality of spread codes having dif- 

•to ferent phases or of different series one-to-one corre- 
sponding to the respective contents of the duplication 
prevention control or a plurality of spread codes gener- 
ated by combining orthogonal codes and PN codes are 
superimposed on the information signal as the spectral- 

15 ly spread additional information. 

As the result, by detecting the phase or series of the 
spread code superimposed on the information signal or 
type of orthogonal code used for generating the spread 
code, the control content of the duplication prevention 

so control is decided. 

Further, by using a plurality of spread codes having 
different phases or of different series or a plurality of 
spread codes generated by combining the orthogonal 
codes and PN codes, a plurality of information spectrally 

55 spread using these spread codes is superimposed on 
the same time interval and the same frequency band of 
the information signal. 

Because the additional information spectrally 



41 



EP 0 853 429 A2 



42 



spread and superimposed on the information signal can 
carry information including duplication generation re- 
striction, namely the number of permitted duplications, 
thus such additional information leads to realize flexible 
copyright protection. 

Claims 

1. An information signal duplication control system 
comprising an information signal output device for 
outputting combined information signals generated 
by superimposing at least anti-duplication control 
signals on the main information signal and an infor- 
mation signal recording device for recording said 
main information signal in a recording medium cor- 
respondingly to said anti-duplication control signal 
in said combined information signal: 

said information signal output device having: 
spread code generation means for outputting 
selectively one of a prescribed plurality of dif- 
ferent spectral spread codes corresponding to 
the anti-duplication control signal for controlling 
the recording at said main information signal in 
said recording -medium: 
spectral spread means for spectrally spreading 
the additional information signal to generate a 
spectral spread code information signal using 
said spread code supplied form said spread 
code generation means: and 
superimposition means for superimposing the 
spectral spread code information signal sup- 
plied from said spectral spread means on said 
main information signal to generate said com- 
bined information signal, and outputting it: and 
said information signal recording device hav- 
ing: 

spread code detection means for receiving 
said combined information signal and de- 
tecting said spectral spread code used for 
generating said spectral spread code infor- 
mation signal contained in said combined 
information signal: 

inversion spectral spread means for per- 
forming inversion spectral spread on said 
combined information signal using said 
spectral spread code supplied from said 
spread code detection means to obtain 
said additional information signal: 
anti-duplication control signal generation 
means for generating an anti-duplication 
control signal corresponding to said spec- 
tral spread code detected by said spread 
code detection means: and 
recording means for recording said main 
information signal in a recording medium 



correspondingly to said anti-duplication 
control signal. 

2. An information signal duplication control system as 
5 claimed in claim 1 . wherein said additional informa- 
tion signal is an anti-duplication control signal, and 
said anti-duplication control signal generation 
means controls the recording operation dependent- 
ly on said anti-duplication control signal and said 

w additional information signal corresponding to said 
spectral spread code. 

3. An information signal duplication control system as 
claimed in claim 1 or 2, wherein said anti-duplication 

15 control signal indicates the number of permitted du- 
plications of said main information signal on said re- 
cording medium. 

4. An information signal duplication control system as 
20 claimed in claim 1 , 2 or 3, wherein said prescribed 

plurality of different spectral spread codes has 
phases different each other. 

5. An information signal duplication control system as 
25 claimed in claim 4, wherein said spread code gen- 
eration means is provided with a spread code gen- 
eration means for generating a prescribed plurality 
of spread codes having .different phases used for 
spectral spread, and a selection means for receiv- 

30 ing supply of said plurality of spread codes from said 
spread code generation means and outputting se- 
lectively one of said plurality of spread codes cor- 
responding to said anti-duplication control signal. 

35 6. An information signal duplication control system as 
claimed in claim 1 , 2 or 3. wherein said prescribed 
plurality of different spectral spread codes has se- 
ries different each other. 

-to 7. An information signal duplication control system as 
claimed in claim 6, wherein said spread code gen- 
eration means is provided with a spread code gen- 
eration means for generating a prescribed plurality 
of spread codes having different series used for 

•*$ spectral spread, and a selection means for receiv- 
ing supply of said plurality of spread codes from said 
spread code generation means and outputting se- 
lectively one of said plurality of spread codes cor- 
responding to said anti-duplication control signal. 

50 

8. An information signal duplication control system as 
claimed in any preceding claim, wherein said pre- 
scribed plurality of different spectral spread codes 
is generated by multiplying a specified spread code 

55 by a plurality of different orthogonal codes. 

9. An information signal duplication control system as 
claimed in any preceding claim, wherein said 
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spread code generation means has: 

specified spread code generation means for 
generating a specified spread code: 
orthogonal code generation means for gener- 5 
ating a prescribed plurality of orthogonal codes: 
selection means for receiving said plurality of 
orthogonal codes supplied from said orthogo- 
nal code generation means and outputting se- 
lectively one of said plurality of orthogonal io 
codes corresponding to said anti-duplication 
control signal: and 

multiplication means for multiplying the orthog- 
onal code supplied from said selection means 
by said specified spread code supplied from '5 
— said~specified - spread code-generation -meansr~ ~ — 



10. A method for information signal duplication control 
in which a combined information signal generated 
by superimposing at least an anti-duplication con- 20 
trol signal on the main information signal, and said 
main information signal is recorded on a recording 
medium corresponding to said anti-duplication con- 
trol signal in .said combined information signal said 
method comprises the steps of: 25 

outputting selectively one of a prescribed plu- 
rality of different spectra! spread codes corre- 
sponding to the anti-duplication control signal 
used for controlling the recording of said main 30 
information signal in said recording medium: 
generating a spectral spread additional infor- 
mation signal by spectrally spreading the addi- 
tional information signal using said spread 
code: 55 
generating said combined information signal by 
superimposing said spectral spread code infor- 
mation signal on said main information signal: 
receiving said combined information signal and 
detecting said spectral spread code used for -to 
generating said spectral spread code informa- 
tion signal contained in said combined informa- 
tion signal: 

performing inversion spectral spread on said 
combined information signal using said spec- 
tral spread code to obtain said additional infor- 
mation signal: 

generating an anti-duplication control signal 
corresponding to said spectral spread code de- 
tected by said spread code detection means: 50 
and 

recording said main information on a recording 
medium correspondingly to said anti-duplica- 
tion control signal. 
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(54) Information signal duplication control system 



(57) A spread code generation section (15) outputs 
selectively one of a plurality of different spectral spread 
codes (S6) corresponding to an anti-duplication control 
signal (S5) for indicating the content of the duplication 
prevention control such as duplication permission, du- 
plication inhibition, and duplication of generation restric- 
tion of a video signal in a recording medium. The plural- 
ity of spectral spread codes is different in phase or se- 
ries, or generated by multiplying a specified spread code 
by the plurality of different orthogonal codes. An addi- 



tional information signal is spectrally spread using the 
selected spread code, and superimposed (13) on the 
video signal to output a combined information signal. 
The spectral spread code in the combined information 
signal is detected (23) : duplication control of the video 
signal in the recording medium is performed (24) corre- 
spondingly to the detected spectral spread code : and 
the additional information is extracted by performing in- 
version spectral spread on the combined information 
signal using the detected spectral spread code. 
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